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Adyertifement. 

R 1 1 1 N G in the njoft ufeful Hands^ 
Arithmetick in all its Parts, both* 
Vulgar and Decimal-, alio Algebra, Geo- 
metry, Surveying, ^Trigononietry, both 
Plain and Spherical, Navigation, Dy ailing, 
Conick Sections, and other Sciences ^^a- 
thematical, the Ufe oif the GlobiBS„. Qua- 
drants, and other 'Mathematical Inftru- 
ments, are taught by the Author, at Lydi^ 
in the G)unty of Kent. 

Alfo, If any Gentleman wants to have 
his Land Sujpvey'd, and a Map thereof 
made, or would have about his Houfe or 
Garden any Sun-Dial, of what KindJbever, 
may have his Defire fulfill'd by the Author 
at reafbna^le Rates. Likewife Quadrarils 
lind Poft-Di^lsin 3rafsfor any Latitude. ' "^ 










IHaY<j perus'd this B O O K» and 
rcconimciKir it to the Publick 
9j6 a very useful One. 
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J. Harris, IX Ih 
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De ci m a l a r 1 t h'm e t I c^^,i^i0i;;ra 
ExtraSm of the SojJAKi and Cube Root $• 

And al(b the Mvlttpltcauon of- Feet and Inches 
commonly czlYi Cmoss'Mv IT ir tic AT ION, 

The Second PART teaching to 
Meaiure all Sorts of S^r p e R f i c i e » aw 

Solids, hj Decimals^ hj Crofs^'Multiflicdtiof^ 
and by Scale and Comfajes* Alfo the Worki 
of ftveral Artificers relating to Sitildmg ; and 
the Meafurijig oF Board and Timber .• Shewing 
the common Errors. And fome FraUicai 
Quefthnim 

Thi Second ^ition ; to which is dJdedy an A^ftndix^ 
I. Of Gauging, 1, O/I^and'Meafuring. 

Vcrjr ufeful for hII Tudefin^n, eipecialJy Carj^nterS) 
Bricklaf en, Plaiilerers, Painters, Joyners^ Qlaiieri) 
Mifons, ^^, 
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"^ THE 

iPRE-FACE. 



[AVING perua-d lamX 
Books conceniiiig the Men- 
furation of Suptrfioio ini) 
' Solub, aod the Worki of 
Aiti&cit lelating 10 Building 1, but 
not finding any one Book fo petfefl, 
as to give any tolerable SatisfaAion tO' 
a Lfaroer j and I having ptadis'd and 
A 3 taught 
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taught Meafuring for fevcral Years, 
and thereby gain'd Experience and 
Knowledge in that Art, having learn- 
ed fomc Things from one Author, 
and fome Things from another, I be- 
g in to think of digefting my Thoughts : 
into fome fuch Method as might gire 
a Learner ' fudl Satisfadtion, without- 
being at the Charge of buying fo ma- 
ny Books ^ and being importun'd there* 
unto by fome Friends, 1 fell to. work, 
and at laft brought them to that Per- 
fedion you here find the following 
Work, 

I. As. to the Decimal Arithmetick,^ 
I have been as brief as the Matter 
would well bear^ to make it plain. . 

Q. As to the multiplying of Feet 

and Inches^ commonly^ call'd Crofs- 

Multiplication 5 ray' Method differs 

from that which is ufually taught in 

other Authors, as being (I think) 

much (borter and plainer^ 

« 

. : , •- 3..In 
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3. In meafuring of Superficies and^ 
Solids, I have given the Dferaonftra- 
tion of the Ruies, whicb^ I thought 
might be. very acceptable to the In-» 
genious ^ for indeed I alv^ays look; 
upon the Writing of a Rule without, 
a Demonftration, (in any Part of the: 
Mathematicks) to be but lame and de- 
feftive ^ and for want of knowing the 
Reafon of the JRuie^ a Learner may* 
commit great Errors ^ befides, when 
a Learner knows the Reafon of the 
Rules, he may retaia them better iit 
his Memory. The Rule fpr meafuring 
a Prifmoid arid Cylindroid, I had out 
of Mr. Everard's Art of- Gauging 5 but 
the Reafon he does not .(hew, neither 
have I found it in any other Author^ 
but that the Method is true, I have 

endeavour'd fio: make plain, 

. • •• 

The ' DemonflratioQs. of the Rules 
for finding the Area of an EilipGs 
and Parabola J alfo the Demonftra^ 
tion of the Rules for finding the 
foiid Content of ths FiuAum of a 
Cone and Pyramid, tbe^ Solidity of 

" • ' a 
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a Globe^ of a Spheroid^ a Farabo* 
lick Conoid, and (A a Parabolkk SpiiH 
die, and their Fruftums, I had irom 
the iogenbut Mr. WarcCt Tmmg Ma^ 
tbematkians Guide ^ where the cii* 
rioua and ingenious Reader may fee 
many otlKr Demonftratioos algebr^i* 
kally performed : 1 have alfo demon-- 
firated the Rule for finding the Soli^ 
dity of a Globe out of ^ardie% Ele* 
ments cf Qetmetiy^ (Book the $th. 
Art. the g^d) publiih*d inEng^^ vritb 
tiany Additions, by the Reverend 
Dr. Harris^ F. JL 5. and the fame i» 
alfo done out of Sturmiush Matbejh 
Emuieata ^ fo that the ingenious Rea^ 
der may ufe which (^ tbofe Ways he 
likes bed. 

The Scale fnppos'd |o be ufed In 
all the Operations, is the Line of 
ICumbers, commcmly cail'd, Gmter^s 
Une, which is upon tlK ordinary 
Two Feet, or Eighteen Inch-Rules, 
cofiamanly ufed by the Carpenters, 
Mflfons, &c. becauft i thought it 

need- 
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necdlefs, as wcH as impertinent, to- 
write the Ufe of Sliding- Rules, or 
any other particular Scales, they bc- 
itig fufficiently treated of by feveral- 
Authors^ viz. by the above-nam*d^^ 
Mr. Everard^ in his Jr$ of Gauging- 
above-raention^d, where you have the- 
Ufe of a Sliding-Rule in Arithmetick, 
Geometry, in meafuring of Supcrfi*: 
cies and Solids, Gauging, &c^ Like* 
wi{^ Mr* Hunt has wrote largely of 
the Ufe of his Sliding.Rule, in Arith^ 
nietick , Geometry y Trigpnomctry y 
Gauging, Dyalling, &c^ There are.^ 
feveral others who hare explained the.^ 
Ufe of ; their own Rules ^ fo that the? 
more curious Readers may find fulL 
Satisfadion in thofe Authors. 

, One Thbg I have omitted- in thci 
Book, which I ^ think may not br • 
V5ery improperly inferted in this Place 5. 
that is, ho^v to find a Number uponi 
the Line, If the. Number you would^ 
find, Gobfifts only of Units^ then^ thcj 
Figures upon the Line reprefentJ the. 

Num^i' 
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Nuasbcr fougbti: Thas,x i^4be Num* 
l»r \»^ i^ 1^ 3t '<^ tijto^jj a, g^ 
€^r. np^q. the Lipe, rewciemsi me 
NumMr ibu^n ^tte if the Ni)|hls|jir. 
dociiifts tA ^wa FigfireSi jhat is^ of 
Uiii» and Tew, then^itbe Figure uj^ 
ob.th^ Rule ftanc)^ fof tbeTcns^ atki 
the krgtr Pivi(i«i£( ftand for .Units ^ 
tQQS, i€ ^ were to be fouii4 opo& 
the Line, the Figure ; upon the 
Line is ^o, and 4 of the large Di* 
vifions (counted fiorward) is the Feint 
reprefeating y^ ; and if 340 verc to 
be founds it will be at the feme 
Point upon the Line^ and if ^04 
wen to be founds then the 3 upon 
the Line is 900, and, 4 of the 
fmaller DiTiSons ( counted forward ) 
is the Point reprefenting ^4. If 
the Number confifls of foui Places, 
or Thonfanda, thai the Figure upon 
the Line ftands for Thoufands^ and 
the larger EHvifions are Hundreds, 
the JeiTer DrviiBons are Tens, and the 
tenth Parts of thofe leilcr Diviiions 
we Uiiks* Thus^ if 27$$ were to 

be 
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be fotindy then the 7 it 3 000 j and 
the 7 larger Diviiiom (counted for- 
ward) is 700 more 3 and 9 of the 
le^r DivifioQs is 30 more 5 and 
lialf of Me of the leflTer Divifions 
is 5 more, whkh is the Point repre* 
jTefiiing 373 5« You mud remen&ber, 
tiMt between ^ach Figure upon the 
Line there are 10 F^ts, which I 
call the latger Divifions ^ and-each of 
thofc larger Divifions are fubdivided 
(orfuppofed fo to be) iatof 10 other 
F^rts, which 1 cafl the fmaller . Divi- 
fions 5 and eadi of tfaofe Parts fup- 
pofed to be ftibdivided again into xo 
other Parts, &c. ¥ou muft alfo re* 
f&etxiber, that if f , in the Middle of 
the I^ine, ftaifds only for i, tbeti 
1 at the trpper End will be f o, and 
and I at the hmtt End ^ill only 
be A 5 btrt if 1 at the bwcr End 
fignifies X, then i in the Middle 
ftands for 10,^ and i at the upper 
End it 100, ^. 
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There is one Thing more which I 
would have my Reader to under* 
ilandy and that is. How to find all 
fuch proportional Numbers madeUfe 
of in the Proportions about a Circle^ 
and of a Cylinder, and iii other Pla- 
ces 4 which Thing may be of oood 
XJfe, to know how to correft a Nurn- 
ber which may happen to be falfe 
Inrintedi or to enlarge any Number 
to more decimal- Places, for more 
Exadnefs j for though 1 have men- 
tion*d what fuch Numbers are, ^ct 
I have net (hewn how to find them, 
which a Learner may be a little at 
a Konplus to do 5 though they are 
-eafily found by the Rules there laid 
down* . I fliall therefore giver two 
or three Examples, iii this Place, cf 
finding fuch Numbers, which may 
enable my Reader to find out the 
reft. 

And, firft, let it be, required tp 
find the Area of a Circle, w/hofe 
Diameter is an Unit. 



By 
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By the Proportion of Van CuU% 
if the Diameter be i, the Circum- 
ference will be 3-I4I5926, &e. 
whereof 3. 141 6 is fufficient in moft 
Cafes. Then the Rule teaches to 
multiply half the Circumference by 
half the Diameter, and the Produd 
is the Are^ : That is, multiply 
1.5708 by .5, C^ix: half 3.1416 by- 
half i) and the Produft is .7854, 
which is the Area of the Circle, whofe 
Diameter is i. 

Again, if the Area be rcquir'd, 
when the Circumference is i, firft, 
find what the Diameter will be, 
thus, as 3.1416 : to i, :: fo is i to 
.318309, which is the Diaaieter 
wh^n the Circumference is i • Then 
multiply half .318309 by half i 5 
that, is, .159154 by .5, and the Pro- 
dud is .079577, which is the Area 
of jL Circle whofe Circumference is 
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If the Area be given, to find the 
Side of the Square equal, you need 
but extraft the fquare Root of the 
Ai^a given, and it is done : So the 
fijuarc Root of .7854 is .8862, which 
16 the Side of a Square equal when 
the Diameter is 1. And if you ex- 
trad the fquHie Root of .079577, it 
will be .2821, which is the Side of 
the Square equal to the Circlei whofe 
Circumference is i. 

If thQ Side of a Square within a 
Circle, be requir'd, if you fquare 
the Semidiameter, and double that 
Square, and out of that Suoi extradl 
the Square Root, that (hall be the 
Side of the Square which maj' be 
infcrib'd in that Circle ^ fo, ir the 
Diameter of the Circle be i, then 
the Half is. 5 5 which fquar'd, is .2 5, 
and this doubled is .5, whofe Square 
Root is .7071, the Side of the Squarfc 
infcrib*d. 

Again, if the Diameter of a Globe 
be I, to find the Solidity* |« Seft. 
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XI. Chap. II. it is detnonftrated, that 
the Globe is -f of a CyJinder of the 
fame Diameter and Altitude : Thus^ 
if the Cylitider*s Diameter be i ^ 
and its Altitude or Length be alfo 
I, find the Solidity thereof, and take 
f of it, and that will be the Solidity 
of the Globe required. Now, if the 
Diameter be i, the Area of the 
Circle, or Bafe of the Cylinder, is 
•7854, (as is above . (hewn) which 
multiply ^d by i,. the Altitude of the 
Cylinder^ and the Produd is alfo* 
•7854, the Solidity of the Cylinder 5 
T whereof is •5^236, which is the So* 
lidity of the Globe, whofe Diameter 

is !• 

From what has been faid^ the Rea- 
der may eafily perceive how all 0- 
ther proportional Numbers are founds 
and may examine them at his Plea* 
fure. 

B a I (hall 
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I Ihall Dot enlage aay farther u^ron 
the Matter, but leave the Book to 
fpeak for itfelf,; and if it prove be- 
neficial to the ingenious PraClitioncrs, 
I have my Defire. So, wifting m^ 
ingenious Reader good Succefs in his 
Endeavours, not doubting but he will 
reap Profit hereby ; which that he 
may, is the hearty Defire of his Well- 
wilher. 



W. Hawney. 
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CHAR Jb 

notation of DEClMi^ 

DECIMAL FriAUfti UmmiMcuiyMy 
of fccting down ind exinrefiag of N«tUfai; 
or Vulgar Pr^fHoiit) as whofo Iftntmbec^:. 
And whereas rht Denomiiratorf of Vtilgay 
Fradioiif are direri) rbe Denoiiiifiaton> 
of Oecumal Frzdtion$ are always certain i- For a Dt* 
ciraal Fradton hath always for U9 DraomiiMtor aB« 
Unit, with a Cypbn or Cy^tn aiutcx'd to it, anC 
suift therefore be either to^ 100, tooo, sooooy <he» >' 
And therefore, in writing down of a Decimal iva5ti' > 
o>2, there. is no NeceiHty of writing ddwn tbt beao* . 
minator;. for by bare Infpe^ioii it Is cerm-aly' 
known, it coniifting oPaft Unit, with as many Cy^ 
ph«rs annexed to it at there axt Placet (or Pigores) iii> 
the Ktimerator. 

0- VjHUf^tb- 



It Notatkn of Decimals. PatiL 

Ex4mfle. Tint Decimal Fra6bion tVt ""X ^ 
written thns, .ay, iti Denominator being known to 
lie an Unit with two Cyphers ; becaufc there are two- 
Figores in the Numerator. In like Mamter^ T-rri 
wrny be thus written, .iiy ; and -rJyfr ^^^ '3%1S t 
and T-J4^ thus, .075; and ToysT thus, 'oo5f. 

As whole Numbers increafe in a Decuple, or ten- 
fold Proportion, towards the left Hand, fo, on >he 
contrary, Decimals decreafe towards the right Hand, 
in a decttple Proportioni as in the following Scheme.. 



c: 
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Ziidi Ifliil 

o o »; o«3 S . ajB 8^*2 t, J5 a 

76^43X1012345^ 

Bcnc€ it appears, tfaatCypbe» pat on the right 
Band of whole Kumben, do increafe tb« Value oC 
|ho(e ^Numbers in a decuple (01 tenfold) Proportion ; 
lait being annexed to the right Hand oF a Decimal 
Fradlion, do neither increafe nor decreafe the Value 
thereof t So rVrrr »« equivalent to f24 or .25. A^d, 
OM the contrary, cho* in whole Numbers Cyphers pre- 
fixed before them^ do neither increafe nor diminilh 
the Value ^ yet Cypliers before a Decimal Fraflion, 
do diiuiniih ies Value in a decuple Proportion : For 
•If, if you prefix a Cypher before it, becomes fi-ti-y 
or ,015 ; acwl . 12^ b ^VXVo ; hy prefixing two Cy- 
phers before it, thus, .ooxif. And therefore, when 
youare to write a Decimal Fra£lion,.whofe Denomi- 
nator hath more Cy4>tierL than there are Figures in 
-* . ^ * the 
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-tie Numerator, they ©gft be fupply'd by prefixing 
€o mdny Cyphers before the Figures of your Numf 
rator ; as, fnppore. rffr were to be. written down 
without its Denominator ; here, becaufe there are 
three Cyphers in the Denominator, and but tWo 
Figures in the Numerator^ therefore prefix a Cypher 
t^efore 19, and fet it down thus, .0x9. 

The Integers are feparared from the Decimals feve- 
ral ^X^ays, according ro Men's Fancies ; but the befl 
and mod ufual Way, is by a Point or Period ; and 
if there be no whole Nunvber, then a Point before 
the Fraction is fnfficient : Thus, if you were to write 
down 3177^3^1 it o)ay be thus exprefs'd, 317.217; 
and T9tt4-3-t thus, 59.0025 ; and tt^tt thus^ 
.0075:, ^c. ^ 

CHAP. II., 
ReduHion ^Decimals. 

IN ReduSHon ^Decimalsy there are three Cafes : tff^ 
To reduce a vulgar FraAlon to a -peciroaL idly. 
To fipd the Value of a Decimal in the knows Pares 
of Coin, Weights, Meafures, fSrc, jdly, To reduce 
Coin, Weights, Meafures, ^<. to a Decimal* Of the(« 
in their Order. 

I. To reduce a vulgar FraSim to 4i Decimal. 

TA* H U L E. 

M the Denominator of the given Fra£lion is to its 

JKTpnierator, fo is an Unit (with a competent J^tymber 

df Cyphers annexM) to the Decimal requir*d. 

• ' Therefore, if to the Numerator given, you annex 

z tompetefit Number of Cyphen^ and divide the Re- 
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fulc by the DenominAtoTf tbeQpocieiu is the Decimal 
equivalent to che vulgar Fradioa given* 

Example i. Let -J be given, to be reduc'd to a De- 
cimal of two Pl^ceS) or having 100 for its Dtuonii- 
tiator. 

To 3 (the Numerator given) annex two Cypherti 
and ic noikes goo ; which divide by the Denomina- 
tor 4, and Che Qtiotient is .77, the Decimal reqQir'd^ 
and is equivaienc to \ given. 

Kote^ That To many Cyphers at you annex to the 
given Numerator, fo many Places muft be prick'd off 
in the Decimal found \ and if it (hall happen that 
there are not fo many Places of Figures in the Qpoti- 
elir, the Deficiency rouft be fupply'd, by prefixing fo 
many Cyphers befoie the Qpotient-Figures, as in the 
next Example, 

ExamfJe a* Let j^^ be reduc'd to a Decimal having 
iix Places. 

To the Nomefator annex fix Cyphers, and divide 
hy the Denominator^ and the Qiiotient is 5237 ; but 
it was teqtur'd to have fix PUces, therefore you muft 
prefix two Cyphers before it, and then it will be 
•00523;, which is the Decimal required, and is equi- 
valent to ^-i-j-. 

See the Work of thcfe two Examples. 

a8 



I • • 



ao ^ 1350 . 

20 2040 

3210 



• • 



347 

' Tn the fecond Example there reinains 3459 which 
Jlemainder is very infignificaiit, it being iefs than 
'»sV^T5Tr Part of an Unit, a«d thercfoipc is rejc<aed, 

^11. 1« 



J^mtmmm^^i^mmmmtmmmmmrm 



IL Tofnith Vdfie afa Ikcimd in tbe hmm 

ne RULE, 

^ Multiply die given Decimal by the Number of 

i^artt in the neict inferior Denomiitnion^ tnd frant 
the Produft prick off ib mzny Places to the i4gkt 
Hand » there Mpere Place* in the Decimal 4|tven ^ 
«nd nraltiply ehofe Figures prickM off by tba Mumbet 
tyf Parts in the nevt inferior Oenoflainition, and 
prick off ib many PUces at beim) and fo continue 
to do, till yon have brought it to ^ lowcft Dtnoni^ 
lution rojmif d. 

ExdmfJe fl • Let *rjf6»f of a Pound Starling be givejl 
to be redac*d to 81dkllingi, Peaoai and Farthings. 

Multiply by ao^by sa^and 4, as the Rule dire£l:S|and 
always prick off four Places to the right Hand, an4 
jrou wiU find it to make 15 r. id. 2f. Seethe Wor]^ 

«M3oo 

\ .12 

il. . 

i.;5oo 

4 

y , 

2*2400 ^' " 

Ji fnor^ CMifefdmi Jf^ay of finding the Value of 
the Decitnal of a Pomd Sterlirg. 

Double the firft Figure, (or Place of Primes) and 
it makes fb many Shilling! ; an^ if the next Figure 
/OS place of Seconds) be 5, or mott than 5> ior the 

, C jad* 



6 RgdnSion 6/ Deci M als. Part h 

v add another^billing to the foriper Shillings ; then 
. m every Unit in the feoend Place count ten, and 
to that add the Fignre in the third Plate, and reckon 
that fa many Farthings ; but if they make abore 139 
abate i ; and if it be above 38, abate a, and add the 
remaining farthings to the Shillings before found. 

, Efcamfh i. Let .6gs of a Pound be reduced to 
Shillings, Pence, and Farthings* 

Firft, Double your 6, and it makes i2f. then take 
5 out of 9, and for that reckon another Shilling, 
and it.makat 131. and the 4 remaining is 4 Tens, and 
the jr makes 45^ which being above 38, you mnH. 
ellrrefore caft away a, and chere^ reds 43 Farthing^, 
which is xoi. -1. So the Anfwer is 13 f. iod*\. 

/. #. d. - 

So the Value of .rif bsl 1416 • 

And the Value of .878 =s 17 6^ ? 

And the Value of .417 s= 8 4 

And fo of any other. 

Let .5'975 5 of a Pound Troy be rediicM to Ounces^ 
Penny -weights, and Grains. « 

Multiply by 12, by 20, and by 24, and always 
prick o£F five Places towards the right Hand, and ymi 
will find the Anfwer to be 'j an, ^fwt» 10 gr. ftri* 
See the Work. 

•59775 ... 

12 



20 ^ • " 

3.41 200 Pacit 7 3 9,888 
^4 . 



164800 
82400 

9«888oo 



Let 



ESirt L Redtt5ion of Decimals, f 

. Let .425^ of » Tun to be rcduc'd to Hundreds, 
Quarters, and Pounds. 

V Multiply by 20, by 4> ^-J^ ^3^, ^^> a?^ ^^« Aiv- 
fwcr wUi be 8 a a ^rn. 24 ft. /*re. ' 

20 



^•7'?^° cri^ ft. 



^3.945^ 



Let .9595 of a Foot be reduced into Iiicb«i and 
•9«ST 



11.5140 

4 f^Wi tt Inehet , 1 Quartenr 

»■■ ■ 

%.'o5.6a 

IIL To rrJtfr^ lit^ \n09n VarU of Monej^ 

Vnghty Merfure^ Sec. to a Dectmk 

•'•••■ 

/*# RULE. 

To^the Number 6f Parts of the Iciler Denoniinatioir 
given, annex a competent Number of Cyphers, »nd 
divide by the Number of ^ch Parts that are con- 
toin'd in the greater Denonrination, to which the 
Decimal is to be bfoaght ; and the Qpotienc is the 
Decimal fought* 



8 l^isfffmof De CI K A Lt. F^itl 

Em4mfi$ t. lAt6dk b^ redoe'd to the Dectiml of a 
Vbiind* 

To 6 annex a oomptteJit RomUr of Cyphev, (ibp 
fofe 3) and diridt the Reiblt by 240, (the Pence £a 
a Ponnd) and the Qpottent it the Decimal reqtiirM^ 



24o)6.ooo(.o25 
s2oa 



Xtfjt.eijT 



• • • • 



Eaumfh 3« Let 3/. \ U redac*d to the Decimtl 
of a Poand, hiving fix Piaceu 

In gif. -^^ there ai« fifteen Farthtogt^ ttierefore to 
i^ annex fix CypkerS) (bccaufe theie are to be fj» 
PlfiMt in the Decinal rf^uir*d> and .divide bf 960^ 
(the Farthings in a Pound^ and the Q^aiiear m 
•01562;. 

5$Io)x5.ooooo{o(oi5foy * 



• • • • 



tfoo 



240 

480 

• • # 

Ex4mfl% i» Let }t lochet te i«dnc^itoehe De^ 
cimal of a Foot, coaMing of four Places* 

In 3-^ Inches, there are 13 Quarters ; therefore to 
1 3 annex four Cyphers, and divk^ Vy 48^ (fhe Qjm* 
test in a Foot) and the Qiwtient i* •2708* 

48)i3,oooo(.27C)8 

340 
400 



l6 tM4mfl€^ 



J^rrL 434iiipn 4fDEciVAtB. 9 
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Example 4. Let $ C i gf . i6)b 1)^ rKitt£*d to tile 
Dedmal of a Tun^ having fir Places. 

C. ^. ft 

^ •••••• 

37 jri4 15600 

aV a<6oo 

•-^ 14400 

3px li;tfi# #4094(9 $600 

7T <540O' 

U)jr5ft Poaadii. f9aa 

O0OOQOO0OOOGOOOOOaCOO 

CHAP. m. 

Addition pf DECIMALS* 

ADD IT to V of Decimals is M^orm'd the fame 
VTay as Addition of Whole Nuin!)ers, only yoa 
muft obftrv^ to plao* your tftvspbcrs ri^bt, that is, 
Uniits under Units, Primes under Primes, Seoonda 
under Seconds, ^t. 

EaeamfIe.'Ut i*7AT» %ri^S9 '^V-S^ 47-3T79s 
and 12.25^ ^t added together into obe Sum* ' 

i7.iay 

•47-3T79 
<^-71 



••-* 



This it£b plain, that more Exatnples I think need* 
left* 

C 3 CHAP. 



lo SubtraBioH 0/ D E.ctii ▲ L i. Fartl. 



CHAP, iv; 



c 



SukfoBien^ 0/ Decimals^ 

SUBTRACTION of D«ri malt is performed like- 
wife the Ikme Way as in whqle Numben, Refpedl 
Mng had ro-th€ right placnig the MnnA)ers, (at^ in 
Addi(ion) as in the following Esamples. 

^ ( « ) ( » )* 

Vrom 212.0x37 From 2oi.i2y«. 
Subitr. 3 I.I 27 jr Subt. S^51^T 



Refis 


t%oM6i 


Refts i9r«546jr 


Pkoef 


2xa,oi37. 


Vxooi 2ox«ujra 


( 

From 
Subtr. 


3) 

79.172 


• 

From jo.f 
8abtr« 7-^797 


Refts 
Proof 


i97a-M3 
2on,3i5 


Ref!s 25,2403 
Proof 30.7 



y* 



ir«/«, If the Number. of Places in the Decimals be 
more in that which is to be fubtra^ed, than in that 
which you fuUtra£l from, yoii maft fuppofe Cyphers 
to make up the Number of Places, as in the fourth 

Example, 

- , . ... 

CHAP* 



PartL Myltiplicationof'DEClMAL9. i% 



m^ 



C H A P. W 

MuTtiplicatiofk of DECtUAts. 

M ULTIPLICATION of Decimals is alfo per- 
for m'd the fane Way as Malciplication of whole 
numbers ; but to knosir the Value of the Piodu!^. 
obftrve this Rule. 

CutoflF,\arreparate hf aComma) or Prick, fb ma- 
ny Decimal Places in the Produ£(, as there are Placer 
dl Decimals in both Fadors, yi^ in dit Multiplicand^ 
and Multiplyer, which I fhall lather explain in the 
following Exaropkfe 

Let •3x15 be multiply'd by ^.jy ; moltiply the 
l^umbers together, as if they were whole Numbers^ 
and the Prodnd); if 8*79375^ ; and becauie there were 
three Places of Decimals prick'd off in the Mulcipli* 
c^nd, and two Places in the Muitiplycr, therefore 
you mufl prick off Hve Places of Decimals in the Pjro* 
iv^^ as you may fee by the Work. 

2/fS 



15625 

ai87r 
6250- 



• J 



m 



Let 79ajr be multiply*d by .4;^ . 

In this Enmple^ bccaufe two Pltces <if Deciinilr 
art prick*d d m the^lnltiilicaiii} fuid three in the 
Moltipljrer, therefore there- aiiift be five prick'd 0^' 
io the Pspdli^*^ . 




7132^ 

31700 

iict .t35r»7» <ye tuMff^yM hy^o^if, 

tn this Example, beoraft in the M«dtipiicftfWI are 
fix Decimal Phcei, and in the Mtiltiplyer fireMaocs ; 
therefore in the Prodqfl there mull be eleven Places 
of Decimah; bat vrhen the Multiplieatiwi is fliiilh'd, 
Ihe Prodiifit is hot 57490600^ >is* only eight Pieces ; 
therefore.^ in thUCaft, yoa tQxxft prefix three *^* 
ph^rs before the Prodt^* Figures^ to make up the 
Kumber of eleven ^ces 9 fb the trtie P^odufib «iwiU be 
•00057490600* 

.135172 



•70544 

541^ 

' ■ L -IP ■ 
100057490600 



Biypt^ 



iaitl. MtJiipUcaiiim of Decimals, i^ 

^■^ — ~ " 1 * ■ 

Mtnre ExampUsf<nr PraSi^e^ 



•00x472 

•1045? 

735* 

1472 

*«ooxT3624o 




122724. 

_< 

^•083504- 




i&4.26$2]r 




»^g7te 

M»4»4440P^ 

* I 



15.98 

3^544 

399^7 
2221 jr. 

4443 



«MMi 



70-999*4 



A0t029ff 

3MT 



iooi4yy 
001154 
^ooi4jr5r 

7c«^3i59jr 



y 



•0125 

441584 

1471 2S 

735^4 

>99l59o64 



'7^43* 



4tM9» 

3T7t^ 
2»tfk^ 



» 



•^2^53792 



Gfi^ 



r4 Cantraaei MMplicalian. - Vikxt F. 
Qmtraffei Multip^cation of Decinuis. 

Becaafe in HqlUpHc|tion of Decimal Parts tndt 
tDix'd Numbers^ there K no Need to expreft all the 
Figures of the Product, burin no aft Cafes two, three^ 
er four Places of Decimals will be fufiicienr ; chere*^ 
fatty to contraft the WorJc^ obferve this following 

RULE. 

Write the Unit's Place of the Multiplyer nnder thar 
Place of th^ MuleipHcand, whofe Place jrou intend to- 
leep in the Produft ; then invert the Order of all the 
•ther Figoresy rhat is, write then» all tht- contrarjr 
Way. Then, in multiplying, always begin at that. 
Figure in ehe Multiplicand which ihnds over the 
Figure yoo are thea multiplying withai, and fee 
down the fyft Figure of each particular Pfoduft di« 
ye^lly one 'under the other; but ' yet » doe Regard 
null behadtothe Increafe a riling fiom «W Figures 
on she right Hand of that Figure in the Multiplicand 
which 3rocr begin to multiply at. This will appear 
more plaiil. b^ Examples. 

Mxrnnfrx. Let ^^6j^% be muItiply'cTby 8.ai7r>. 
and let there be only four Places rctain^4 in the De- 
cimals of the PxodudL 

Pirft, accor^in^^ the Directions, write-down the 
Multiplicand,and under it write thtJtfulu|>ljrer,thus ^ 
place the ^(being the Unit's Place of the Multiplyer) 
under 4, t\H fourth Place of Decimals in xhe Multi- 
plicand, and write the reft of the Figures quite con* 
trary to the ufual. Way, as in the. following Work 5 
Then begin: to multiply, firft the f which is left out, 
(only with .Bfgard ,tp the (Increafe whicli muft be 
carry'd fron? it) faying, 8 times 5 is 4p, carry 4 in 
your Mind, and fay 8 times 4 is jn, and 4 I carry, 
is 3^; £et down 6 and carry 3, and proceed thro* the 
•^t of thCL. Figures^ as in commoa Muki|ilication i 

- . . . Xhett. 



Pait I* ContraSed Midti^tMim. i j; 

Then begin to multiply with 2, Hiying, a timef 4 
is 8, for which I carry i, (becaufe it it above 5) and 
=iay % times 6 is 12, and i that i carry is 13 ; fet 
-down 3 and carry x, and proceed' thro' the reft of 
the Figures : Then multiply with i^ faying, once 
€ is 6, for which caLtiy z, and iay once 8 is 8, and t 
is ^ ; fet down 9, and proceed : Then multiply with 7, 
faying, 7 times 8 is ^6^ for which P^i^ry 6, (becaufe 
iris above 5;) and fay.7 tiroes g is,2Z) sind 6 that I 
carry is 27 ; fet down 7 and cjirry 2^ and proceed ; 
Then roidtiply with jr, faying, 5 times 3 is 15, for 
which carry 2, and fay, }r times x is ^o,.and 2^1 
carry is z2, which fet down, and add all the Pro- 
ducts together, and the total Produd will be 19.61 07* 
&cihcWorkj 

571^.8 
i>909i6 

239 . 

•1^7 

12 



X9.6107 



Nbe#, That in moltlplying the Fjgare left out every 
Time nex^ the jright l(ind in the MuUipltcand, if 
the Produfk be 7, or upwards to xo, you 9airy x ; and 
if it be 1 5r, or upwards io 20)Carry 2 j*and if 25^1 
or upwards to 30, carry .'3, C^<» 

I havrhere fet* down the Work' of tHe laft Example^ 
wvought by the common Way, by which you may 
fee both the Reaibn and Excellency of this Way, aH 
the Figures jon the right Hand the •Line being wholly 
onmted^ 

^.38545? 



i6 GfftraSti MMjjRciHim. V*tt |, 



a3« 

477^ 
1909x6 



If 93i2f 
»67 •JIT 



90 

o 



19.61 o5|yi97f 



tjkmnh 2. I/ec 37T*Y37ir8 te andtMjrM by^ 
*^«73M> lb tliat the Produ6k may have W' low 
flkcct of Decimals. 

Firft, Cet 69 tht Unlet Place of tbt Multiplier, 
^nder y, being the fourth Ptace of Decimals in the 
Multiplicand, ^becaufe fbur Meet of Dtcimah were 
•Co be prick'd off) and write s^l the reft of the Figpres 
bacXMrard. Then multipljr all the Figures of the 
Multiplicand by Xf after the common Way. Then 
begin with the fboond Figure of the Muldplyer 6| 
laying, 6 times 8 is 48, for which I carry j, (in re* 
ipe^ of the 8 itk out) snd 6 times 5 is 301 and y 
that I carry is 3y ; fet db«rn f and carry ji and pro* 
ceed after the common Method. Then begin with 
7, the third tigure of the Muitipiyer, and fay, 7 
^imcs 5 is 3^, for which carry 4, and Ay, 7 timet 7 
is 49, and 4 I carry is y y ; At down^ under the firil, 
and carry 5, and proceed as before. Then begin 
with 3, the fourth Figuvt of the Midtiplyer, and 
fay, 3 times 7 is a.z, carry 2, and fay^ 3 times 3 is 
5, and 2 1 earry is it ; fet dowa i^ a»d carry t, 
atid proceed us befbre. Then begta with a, <be %fik 
Figure, and iky, 2 times 3 is 6, for which I casry t^ 
a'lid fliyy » timet x is a^'and x I carry is 3 ; let down 
3 ; and 2 times jr is xo ; fet down o, and jCarry 1^ 
and proceed as before. Then begin with 4, the laft 
Figure of the Muhiplyer, and fay, 4 times x is 4, for 
which S carry notlungi becanfe *tis lefs than 5 % 

thca 



dnip. $• CmraaUMik 




then fayi 4 dmet 5 ii 2q ; fee do^n 0| and carry Sp 
«nd proiceed thioogh the r(A of ihe Flgoret of the 
Moltiplicand. Then add all «p togttkct^ and ^le 
VtoiuSt it 6z76.95»#. See the WorJu 

375.13758 the Multiplicand* 
4237.61 the Multiplyer revestM* 

375x3758 the Prodofl wkh i. 
a2jro8255 the Prododl with 6 increat'4 with tf « 9; * 
2625^3 the Product with 7 ]«orest*d with 7 11 5* 
ti254t the Produft with 3 IucmmM with 3 11 > 
7503 the ProdoA with 2 inenat^d with %m i; 
1500 the Prodttft with 4 inctttsM with #• 

C276.9520 the Piodbft le^iur^d. 

Let, the faine Example be repeated) and let on|y oat 

Vlftcein Dectttalt beprtck'd o&. 

1 

375.13758 . the Multiplicaiid. 
4237.6 X the MYdtipl/er inverted. 

375x4 the Produft b>r i widi the Increafttif i x 7* 
ai25^ the Prbdiift with 6 tnercatM with 6x3.^ 
3626 the Prodii6fc with 7 IncteasVI with 7 it r. 
' «f3 the Produdfc vfkh 3 increat^ with 3 11 jr» 

7 the' Prodii(l with 2 incfeai*d wkh a K f« 

I the Increafe only of 4 k 3, 



6276*9 the Produft it the Ame «• before* 



1*5 



ft: 



18 CofttrciS^ MuUifUcation. * PtttX 
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^More Examples for PtoSm. 

Mnltiply 39T.375^ by -75^4*1 *od prick off Cam 
Placet ia Oeciniiils* 

395.3755 the MolcipTIcand. ' 

2465*7, the MulcipljTier revcrlM. 



— r^ — ' . <■ 

27^7629 the IVodiiA by 7 inoreas'd witb 7 m 5* 
&97$8S<che'PnKhid by s iocreftiTd wtrk 5x5. 
.237%» cbePiodu^l by. 6 iiicre»i*d with 6 n ^•^ 
it8* the PitriMft by 4 ipCft^'d wirb,4 h 3. 
79 Che Priodufl by 2 increat'd with 2 jc.p 

" ,- I . 

2990^99 the PfoduA leipitr^d. 



• 4 . « • 

Let^rhe Ame Exaini>le be rcpeated| and l<t tbeielit; 

only otic Place of Decimals. 

» «• . . 

395375^ ' . 

14657. 



.-. w ><• 



1767 the Product by 7 iiicreaa'd with st 
198 the PiodH^ by % increatM with 5 x 5.. ^ 
94 the Prodoi^ by 6 increat'd with 6 x 9-(*<ti f* 
2 the Inpieafe of 4 x 94*4 )< 3» 



299. z the Produ^. 
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Cha{u6. IHvi/i<mofDKCiMAL8. ' if 
Charafferx^ ofid their Sigmf cation. 

' Nb^tf) Thtt thU Mark -f- ^gntfiM A^ditibn ; is 
tt-ft ) fhar it, 9 iAIMv f , or 9 added to f ; find R-f ^ 
*^7sdenotes chefe Numlxn are to be adde«i into one 
Sum* 

This Mark — lig«iftet Sulifradlfoii^ at 9;^4 figni- 
ikit that 4 is to be taken from 9. 

^Thi»MaiJc strfignifies Multiplication^ at 7 x jr £ff- 
fics.rhat 7 is to be multtply'd into 5. . . 

'This Mark -7- iigntfiet Dirifion) u xa^-^ fignifiev 
1.2 it to lie divided by 4* 

ThirMarks: fignifies Eqnaliry, or E<lintion 5 that 
it) when ss^ It plac'd between Namfeert, or QManrr- 
ftet, if denotet them to be ttiml^ at 7-|-fssT2, that 
it;-7fDore f ir equal to ti ; and ij-w7b£9| that is, 
S5 le^* ^fl\ ^ ^li>^l to 8| or iUbtradl 7 from 15 and 
there remains 8* 

This Mark 1 1 it the Sign of Proportion, or the 
G5>lden Ruje, it, being always, plac'd bctwiyt the- two 
sniddle Ternt or Numbert ia, Proj)ortion, thuty 
4 ': ab : : 6 : 30, to be thos rcad| as 4 u to ao^ fo it 

tftojo. 
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Dl VI 8 1 ON of Deciipali , U pexf^roi'd after the : 
£amf Mi^nnrria^ Qivifion 4if whole Nombenf 
bi^ to kpow. die Value or DeHom* nation of thie! Qud* '. 
fienti it t|ie^ f>n/y jpiffictilcy,. for .the refolving o£ 
which obfenre eithei of the following . 

Da RULES*. 



lo Dknlum of Vn CI mjLh$. PartL 



RULES. 

I. TIM fitft Figure in cite Quodeat mvft kc oT the 
ftiBe DeaonisMiDn with thet Figw* ia tb« Dti^idend 
which ibikk (w i» to be fi^jpo>'d m ftand) or«r the 
Unit's Place in the Dirifori at the fiift feeking. 

' II. When the Work of DtvlHon is ended) count 
how many Placet of decimal Partt there are in the 
iKvidend more than in the Dirtfor ; for that Exceft 
it the Number of PUcet which muft be feparated in 
the (^tient far Decinnls t But if there be nor ibma* 
ny Figures in the Quotient, as is the laid Eict(s| that 
Deficiency muft be fupplf'd with Cyphers in the 
QMotienti prefiz'd before the fignilicant Fignres there- 
of, towards the left Hand, with m Point before *em ; 
fo (hall you plainly dMiborer the Value of the Qgor 
titnt* 



If the Oirilbr conMi of more Pieces thin the Oi« 
Vldend, there muft be a competent Number of Cy- 
yberr annexed to the DiTidend, to make it ooafyDL of 
as many (at leaft) or more Places of Decimals thaa 
the Dirifhr ; far the Cyphers added mnft be reckon'd 
as pecimals» 

Conflder whether there be u many decimal Parts 
in the Dividend aa there are io the Divffar; if there 
he not, make them fa wasmyf or mare|* by annexing 
of Cyphers. 

In dividing of whole or miJiU MwDbere, if there 
he a Remainder, yoo may bring down more Cyphers, 
and, by continuing your Divifioni carry the Qpa* 
tiettt to ae mai^ V|imes*of Dnnmals eto yani pleail# 

Theft Things Mi»g otfoMet^ I (hM piweed sa 
the PciOioe of &t9%Ggm of Diekaols^ ItHieh I fMlt 
endeavour to explfAn- hi' as ftinMar and estfy a Me- 
thod as poliible. 

Eudwfh 



mm 



EiCittHfU I. Let i|8 be divided by 144* 
In tbit Etample tl^ iKviibr 144^ it greater thtii 
the Dtridend 48; thMfort). according to the Dire* 
£ltont abcnre, I annex a_ oon^^ent Namber of Cy* 
phert, (-ns.fDor) with a Point between then| and 
divide aocoKdiag to the xSuA Wajr. 

i44)48.GOQo(.3333 




But, firft, in fecjttng \mm often 144 in 4^0, (the 
lirft three Figures of tlw IKridend) I find the Unic't 
Place of the Diviibr lo-fMl under the firft Place of 
Decimals ; therefore the firft Figure in the Qpotientit 
in the firft Place of Decimals : Or^ by the fecond Rnle^ 
chevi beitag lour Pfteea oftDeoiiiialrin eht^Utridafd^ 
aoid none in the Diviloiivib tbo i;^eft df ^iioMt 
Pliucc» in the i^¥idend^ abcrife that ia thf Qivtfiif, it. 
fior ; fo that when thii Dhrifioi} ii ended, chcte moft 
be iieiir Phoet of PBttflialtf in the- Qittuent; See. th* 



JjMMilliU Xi^ Letaa7«7f be4tvid^ by'tfl^* 

iftft> intfttking how ofb^r tq a<7, (thoftrft three 
Figures of the p.LvidendX \ ^"^ the Unit's Place of 
the Divifor to fall under the TTnic's Place of the Divi* 
dend ; therefore, the firfl Figure in the (Quotient will 
be Units, and all the^eft Decimals, pr, by the feoond 
Rule, there being two Phn^es of Decimals in the Di* 
vidend, and no Decimals in the Divifor, therefore 
the EKcefs of decimal Places in the Dividend^ above 
the I^vifbr, is two ; !fb when the Diviiion is ended, 
.^arate two Places in the Qpotient, towards the right 
*TOid« by a P&int» See the Work. 
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^cmnfh y Let 3|57.i 7975^6 divided by 1 J*^^ 
t2.a5)itf7a 5975^*0. idj 
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3X^9 

834^ > 

597r 
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Hei tlii^EMinplb^ ^, the Unites PUce of the Dnri^ 
Jbr^faUs onder (^ tbe Tcn't Place of the Dividend;: 
therefore (fby the firft Role) the^ iirft* Figiwe. in the- 
Qumient is Tent: Ory by the ftcond Rcie, the fiycefir 
bf 4eciii»aLIK»tce in the Dividend, above the Divi* 
Ibr, It three ;. rbe~re being five Placet of Declmalt life 
ibe Dividend, and but two in the Divifor, fo thete 
IDttft bethaee Placet of Dcclmabis»cbe Qoociejtt. 

, JCjMMf/e 4«. Let ^ f^^ i T9 be divided by iJp9^ 

37^-^S)«5^7JiT9(o4?T 
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'Jta 
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In this Example, T> the Unit's Phce of the Dtvi* 
for, fklli voder 7^ the fkooai Piace of Qednmll ia 
the DiYidend ; therefore (by the firft Rule) the firft 
Figure in the Qootient is in the leoood Place of De* 
cimals ; fo that yon muft )Mit a Cypher before the firft 
Figort in the Qsxiticnt : And hy the ftcond Rule, the 
Excefs of decimal Places in thr Dividend^ aUove the 
^umher of decimal Places in the DiviCor, is 4 v fo» 
the decimal Places in the OiiFidend is Sj and tl^e 
Kdmber of Places in the DLvifiir but two ; therefbre 
there moft he four Places of Decunals in the Qjiotient. 
Bat the Divifion being finilh*d «fter the commoa 
Way^ the Figures in the Qsiotif nt are but three, there* 
ibre you muft prefix a Cypher, before the fignificant 
Figures. 

Manmfli jr« Let 7^.1^154 be divided by •i}47«. 

a 347)71.1 j64(53y.58 
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4806 

7^54 
nidfio* 
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Th this Ei^LmfTe^ the Diviiw bc^ 1 Deqimai, the 
fir ft Figuie' thereof falls under the Ten's Place in the 
Dividend ; therefor^ the Vnin (>l(ti9^.4iad been any) 
fliould fall under the Hundred's PUce m the Dividend, 
and fo the lirft Figure inth^-iltiocient is Hundreds, 
And, by the fecond Rule, there being four Placet of 
Decimals in the Ditideiid, and as many in the Divi* 
ibr, fo the ExqeA iinosbing ; but in dividing I put 
two Cyphers to t|^^ Remainders, and continue the 
Divifion to two Places farther) ia I have two PUce» 
j»ipeGimab« See the Vori. 
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tmrn^lt. $• l«t .tiy bt diriM by .049t> 
.e497>n5«0M(ai.7$r 
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In this Extmple, rheUntt*s Place* of the Divifor 
(if there had been apyy-mmW-fkli ander the Unit's 
Place of the Dividend ; rh^tfore the iirft Figure of 
the Qfiotient it Units. ' And, by the fecond Rule, 
there being feven Place»^- 0;ciroals iif the Div^idend, 
and but four Places in the Divifor, €o the Excefs is 
three; therefore there*^iB«ft* be. three Places of Deci* 
snail in the Quotient. 

I (hall fo.down only the Work of fome few Exam* 
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Let it be divided by aSi* ^ 

2i82)i.eoooooo(«oo354tf t /ert. 
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Divijion 0/ Decimals contraUeJU 

• * 

IK Dlriiion of Deciraatt the cfommoR ^X^7» wbenu 
the Divifor hath many Fi^orft^ and it is required 
to continue the Divifion rill the V^lne of the Remain* 
4er he but fiq^I^ the Operation will iometimet be 
large and tetliont, ()tir may be eiecikntlj contiadled 
bjT the ibllevring. Met hod«. • 

9«# ftlTLE. . 

%f the ffrft Role of tMt Cha^^r^ f ^4f» lo.^ fiad 
what it the Valoe of the firft Figure in the Q.Qorient ; 
then^ by knowing the firil FigurcV Denomination , 
jrou may have as many or at- few Placet of Decim<ila. 
as yoo plea£>, by taking as vDoXky of the left Hand Fi- 
gnres of the Divifor as y^ think convenient for the 
firft Diviibr; and then take as many Figures of the 
Dividend ^s will^ncfwet'Olsm; and in dividing, omit 
ime Figure ofthe Divifor attach following Operation*. 
A few £xamples will make-tt plain* 

Ex4mpT(t la Let 72 X . 1755a be divided by 2.2^74 J^ 
•Bd let there be thice Placea of ij|ciiiialai&.the Qyi^ 
tiea^i. 
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In ttiis Example, the UlUc's Place of tlie DiviAr 
falls ander the Hundicd^^ PiiCe in the Dirtdend ; and 
it is reqnirM chat three places of Decimals be in the 
Qaotieilt ; fo there moft be fix Places in all, that ity 
three Places of whole Nombers, and three Pbces. of 
Decimals. Then, becauft I can hare the Dtvifor ia 
the firft fix Figures of the Dividend, I cat off the fo 
with a DaOi of tlie Pen, as iifeKft \H1^tn I feek hbW ifc^ 
the Divffor tn- the Dirideiidj and th« Anfwer le three' 
times; pat j in the Qaotient, and mitjtiply and fob->' 
tiadl at in oMumon piyifiolif and the Remainder is 
43946. Then prick off the 3 in the Diyifor, and 
feek how oft the remaining Figures may be had in 
43946) tl>6 Remainder, which can be but once ; not i 
in the Qiiotient, and multiply and fabtra^l, anu the 
next Remainder is at 37a. Then prick off the 4 ia 
the Diviibr, and feek how often the remaining Fi- 
gnres f|i^ be had in 2^372, which will be 9 times ^ 
f ut 9 ia the Qpotienti multiply thai \ .iaying, 9 

times 



sS CaHtrsSid Dhijkiiu 
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timet 4 it 36, lor which I carry 4 (>» fcrpeaof the 
4 Uft fricJc'doff) and 9 timet 7 it 5}, wd 4is 67 | 
ftt down 7 and carry 5, and fe proceed till the Diri* 
fioA be fintfli'd, alway«re£]peaing the Inortafc ottdt 
fiom Che Fignret prick d off. Obferre the WOi]C|iditck 
trill better inftrm yon than many>Vordt. 

aig7t j» 
00^1607 • 
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I05f 



«5a 



4yo 

97a 

4780 
4458 

03x10 

80101 

13019 



. i liaire ftt dowa tbt WorJtof thh laA Eaunpte at 

'hig% aCGOsdins ^ ^ ciimcioa^ffiay> chacthettbjr 
the Learner may iGee Iflb^ Reafon of the Rule, ail dit 
Floret on th« f^fit Side the .perpendtonhffXiUie being 
wholly omit^ 
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Oiap. 6. Cantraffed Dmfm^ 2^ 

# Example 2,. Lee ;x7i«f 9167 be divided by S.^jrS^ijry 
and let it be requir'd that fouj^ Places of Decimals be 
prick*d off in the Qpotient. 

8.758^i5)5ri73^'59»^l5(y9o.4J77 

• ••••• • 
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4379307^ 



79aa«4x 
7882754 



40087 
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. In this Example, I can't have 8, thefirft Ftgore iii 
the Diviibr, in Sy the firft Figure of the Dividend ; 
fo that the Unit's Plpee of the Diviibr falls under the 
Hundilid 'S Place of the Dividend ; fo that there will 
be feven Figures in the Qpiocient, th&t i% three of 
whole Numbersi and-feur of Deciihals ; therefore there 
xquft be 7 Figurerin the Diviibr, (becaufe the Number 
of Places in the Divifor and Q^tient will be egual) 
and there muft be eight Places in the Dividend ; (b 
that I cut off the Figure 5 with a Dafll, as ufelefs. 
Thus having proportioned the Dividend to the Divi- 
ibr, and both to the Number of Plaees or Figures 
deflr'd in the Qpotient, I proceed to divide as before, 
fajring, how often 8 in 51, which will be 5 times ; 
put 5 in the Qiiotient, and multiply and fubtrafV, 

E ap'' 
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and the Remainder ii 79^841. Then I pffick aff 
the firft Figtnc in the Di viAr, fi «nd ftek howrofteft 
the remaining Fignret of the Dirilbr in the afiuefild 
Remainder, which I find 9 times ; pat 9 in the Qfm- 
tienr, and muttiply therthj, ftsring} 9 timet 5 (the 
Figure prickM off ) it 4^9 for which I carry Sj and 
fAjj 9 timet I it^, and f IcBrrjr it 14 ; fet down 4, 
mnd carry i| and proceed to-niiiltiply the reft of the 
Figuret, and fabtradi, and the Remainder will be 
40087. Then prick olF th« Pignre i, and ftek how 
often 87586 in the Remainder 40087, the Anfwer 
will be o ; ib pat o in the Qsiotient, and prick off 
the 'Figure 6, and feek. how often S'ji^ in 40087, 
which will be 4 Timet ^ pot 4 in the Qootient, and 
multiply, faying, 4 timet d, (the Figure laft prick*d 
off) is 24, for which I carry a, and fay, 4 times 8 it 
32, and 2 1 carry it 34; fet down 4, and carry j ^ 
multiply the reft of the Fignret, and fubtraft as be- 
fore, and fo proceed after the (kme Manner, until all 
the Figures of the Divifor be prick*d off, to the laft 
Figure. See the Work. 

Exdmfk 3. Let 25.1^7 be divided by 217.3743^ 
and let there be five Places of Decimals in the Quotient* 

In thit Example, 7, theUhitVPhioeof the V>hn* 
for, falls under x^ the firft Place of Oecimalt ; there^ 
fore the firft Figure of the Qootient is in the fir A Pttce 
of Decimals, lb the Quotient will be all Decimals t 
Then, b^caufe the Quotieno-Figures, and the Flguret 
ofi the Diviibr, will be oP an equal Number^ d^fll off 
>the'43 in. the Divifbr, and the 7 in the Dividend, as 
mfelefsi »nd divide as befbre» 



?'7'iyl43i 



ArtaMMHMHMi^Mi 



Chap. 6. ContraSed IX^fim. ^i 
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3401 

ai74 

1227 
10^7 



140 



xo 
8 



Aithongh I have hitbertogiven Dife^tionii for pro^ 
portioning the Divifor and Dividend| €0 as to bring 
into, the Qpotient what Number of Deci^malt you 
plea/e, yet there it no abfolute Neceffity for it ; but 
you may carry on your Divifion to what Degree you 
pleafe, before you begin to prick off the Figuiet of 
tbe Divifor, in order to contrail the Work, ai in the; 
following Eicamples^ where it is not requir'd to prick 
off any determinate Number of Decimals^ but it may 
be done according to Diftretion* 
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I 9012551 
16540535 

147201 n 
22054048 

24SX0S0 

185029 
i6t4P5 
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19197 f 

3»7 . V 
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:v 49370x6 

»xo533g 
" » ^34*54 



87i«84 
^63978 
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CHAP. Vft. 

ExtraSion of the SQ.UAKE RO0T. 

ft 

Jf tf Square Number be given^ 

To find the Root thereof, that If, to find oot fuch 
a Number, as being roultiplyM into itfcif, the 
Produft (hall be equal to the Number given, fuch 
Operation is call'd, The Extra^ion of the Square Roat ; 
Which to do, obftrre the following Dircdlions. 

B3 »^^> 
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^4 ExtreSm cftbe Square R oot. Part F. 

jftj Yen maft point your given Namber, chat is^ 
make a Point or Prick over the Unit's Place, another 
upon the Hundred's^ and lb upoa crerjr iecoad Figure 
throughour. 

^d/y^ Then feek the greateil fqoan Number in the 
firll Point towards the left Hand, placing the fquare 
Ifurober under the* firft Point, and the Root thereof 
in cbe Quotient, and fabtra^ the faid fqoare Number 
from the firft Point, and to the Remainder-bring dowa 
the next Point, and call that the Refolvend. 

^dljy Then doable the Quotient, and place it, for a 
Divifor, on the left Hind of the Refoiyend ; and feek 
Jiow often the Divifor is containM in the Refolvend^ 
(referring always the XJnit*s Place) and pat the Au- 
iwer in the (^lotient, and alfo on the right Hand 
Side of the Divifor ; then multiply by the Figure Ufk 
put in the Quotient, and fnbtraA the PtoduA from 
the Refolvend, (at in common Divilion) and brin^ 
iJown the next Point to the Remainder^ (if there be 
uny more) and proceed as before. 

'X Table of Sjuires and Gtbes^ and their 

'Roots. <. 



Root ,1 I [ a i 3 1 4 


S 


6 




8 f 9 


Squa 


I 


4. 


9|.i 


15 


3^ 


49 


64 1 81 


Cub. 


I 


i 


27 1.64 »2y 1 216 


343 r y»* 1 7*9 



Example 1/ Let 4489 be a Number ^iven^ and let 
the fsinre Root thereof be «^ir'd- 

. X . 4489(^7 

127)989 Refolvend 
889Pr9dBdJ» 
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Chapi 7. £xtniSioit of i2re iSjftfare Root, ^rj: 

. Firft-) Po'mc the giren Number) at before direQed ; 
tben (by the little Tftble aforegoing) feeX the greateft 
fqnare Numbes in 44, fche Btft Point tp' the lefc 
Hand) which foa will find to be 36, und 6 the Koot ; 
pot ^6 under 44, and 6 in the Qpotient, and fubtraA 
36 from 44) and there remains 8. Then to that 9 
bring down tl|e other Point 89, placing it on the 
right Hand, €0 it makes 889 for a Relblvend ; then^ 
drable the Qjiotient 6j and it makes xi, which place 
on the left Hand for a' Divifory and feek how often. 
Y2 i»8&, (reserving the Unit's Place) the Anfwer ii 
7 times ; which put in the Qpotientj.and alfb on the 
sight Hand Side of the Dirifori and multiply 127 by 
7, (as in common -DiriGou} and the Produ^ is 889, 
which fubtraded from the Refolvend, there remains 
nothing ; fo is your Work fintfh'd ; and the fquare 
Root of 4489 is 67 ; which Root, if you multiply by 
itfelf, that is 67 by ^7, the Product will be 4489, 
equal to the given: fquare Number^ and proves the 
Work to be Tight* 

Example 2« Let 10^929 be a Number given^ and 
let the fquare Root thereof be ve^uir'd. 



* • • 



1069x9(317 
9 

62)1^9 Refolvend. 
1^4 Produ^. 

4^47)4529 Refolv. 
4^9 Produdl* 



* • ••• 



Firftj Point your given Number, as before direfttd, 
putting a Point upon the Units, Hundreds, and Tens 
of Thoufands; then feek what is- the grcateft fquare 
Number in xo, /the &ft Point) which by the little 

' .» : Table 
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Table yoa will find to be 9, and 3 the Root thereof; 

put 9 under lo^ and 3 in the Quotient; then fob* 

tra^ 9 out of lo^and there remains i; to which bring 

down 69) the next Point, and it makes 169 for the 

Reiblvend ; then double the Qpotient 3, and it mate 

6, which place on the left Hand of the Refidvend for 

a Dirifbr, and feek how often 6 in 16 ; the Anfwer is 

twice ; put i in the Quotient, and alfo on the right 

Hand of the Divifor, making it €i. Then moltiplj 

6a by the 1 you put in the Quotient, and the Prooodl 

if XI4; which fubtraft from the Refolvend, and 

there remains 4; ; to which bring down 19, the next 

Point, and it makes 4ia9 for a new Refolvend. Then 

double the Quotient 32, and it makes 64, which place 

on the kft Side the Refolvend for a Divifinr, and feek 

how oft 64 in 452, which you will find 7 times; 

put 7 in the Qiiotient, and alfo on the right Hand of 

the Divifor, making it 647, which muitiply'd by 

the 7 in the Quotient, it makes '4529, which fub- 

tradled from the Refolvend, there remains nothing : 

So 327 is the fquare Root of the given Number. 

ExamfU 3. Let 2268741 be a fqusre Number 
given, the Root whereof is requir'd. 



2268741)1506.23 




3006)18741 
18036 

30x22)70500 
60244 



301243)1025600 

.903729 



Kcinalus %i:^x87Z ^ Hariog 
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Having pointed the given Nnmber, as before d;jre' 
€led, feek what is the gieateil fqnare Number in the 
iirft Point x. which is once ; pat i, the Square, aa« 
der 2, and X| the Root ther^j in the Qpotient ; fab- 
traA I from 2, and there remains i ; to which bring 
down the next Painr^ 26^ and (et on the right Handy 
making it 126 ; dgable the i in the QsxitienC, which 
makes 2; fet a on the left Hand for a Dirifbr, and afk 
how often 2 in i2,which will be jr times ; pat f in the 
Qpotient, and alfo on the right Hand of the Divifor, 
making it' is ; maltiply (as in common Divifion) 25 
hjrSy And ihbtra^ the Prodo6l^ 125 from 12^,' an4 
th^e remains x. Bring down the next Point, 87^ 
and it makes XS7 for a new Relblvend; and donble 
the I jT in the-Qtiotienti it makes 30 for a new Divi- 
for* Then feek how often 30 in 189 which yon 
can't bare ; fo that yon mail put o in the Qiiotienry 
and alio on the right Hand of the DiTifbr, and brin^ 
down the next Point, and it makes X874X for ano- 
ther new Refolvend. Then feek how ofcen 300 ia 
1874, which will be 6 times; potiSln the Qiiotient^ 
and alfb on the right Hand of the Divtfor, multipljr 
and fabtradl) and the Remainder will be 705* Now^ 
if you have a Mind to find the Vahie of the Remain- 
der} you may annex Cyphers, by tw& at a Time, to 
the Remainders, and fo proiecate the Work to what 
Kamber of decimal Parts you pleafe ; thus,, to 70jr 
annex two Cyphers, and it' will mekt 70500, and 
the Qaotient, doubled, is 30x2 for a Divifbr : Then 
feek how often 20x2 in 7070 (reieding the Unit'a 
Place) which will be twice ; put 2 in the Qpotient^ 
and alfb on the right Hand of the Divifor, and mul- 
tiply and fubtrafi as before, and the Remainder-will 
be 10256 ; to which annex two Cyphers, and proceed 
ai before, and yon will get a 3 in the Qpotient next-' 
80 the fquare Root of^th^e giren Number is 1506.23,, 
which being iqnar'd, or multiply'd,' by it felf, and 
the laft Remainder added^ will make the given Num- 
ber as follows 

; 150623 
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1906.23 
1506.23 



4T«869 



3013.46 

903738 
7T3»ijr 

150623 
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3268728j9j29 
The Remainder ad d - 12.18x7 

Proof 2268741*0000 

Sme more Examjies jhr ZV«8f ce. 
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bamfk &• 7596796(i7|6«228 Koou 

47)3T9 
329 

545)30^7 

2725 

3303^ 

55122)126000 

1X0244 



55X242)x5756oo 
X 102484 

5512448)47311600 

44099584 



32120x6 j 
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Ex4mfl€ 2. 75Mi7-574T(W5.84Root. 
64 

ztf5)xiz4 , . 

1716)1x817 
10356 



17328)146x57 
X 38624 
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»733^4)75:3^t 
693456 

19889 



If the gtttn KttMiber b« a mix*d Vfumbtyi >i«. coa- 
fiftingof s wiiol« Number and a Decimal, together, 
xoake clie Number of decixnai Places even, that is, 2, 
4, 6, 9y f^€. that €0 there may % Point fall upon the 
•Unit's Place of the whole Numbi;rS| as in. thia^lall 
*£xam(le) and in that foUomsig^. 



ExMmfk 



\ 
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Squan 



<]Qare 



5^67x4.371120(8103.79 Soot. 
^4 

161) 167 
161 

mmmmmmt 
16203)6X437 
48609 



162067) xa828yx 
X 134469 



1620749) X481S220 
t4y§67V 

Remains 25x479 

In tbis Example there are five Placet of tkcimah • 
tfaerefore put a Cypher to it^ to make it eren, that 
ib -there may a P(^t fidl npon 4^ the Unit's Place. 

To find the Square Root of aFraSion. 

If it be a decimal Fraftion, the Work di£fers 110^ 
thing from the Examples afore- going, only -you mnft 
be mindful to point your given Number aright ; for 
(as was before dire^red) the Number of Places muh al- 
ways be made even^ and then begin to point at the 
right Hand, as in whole Numbers. 

If it be a vulgar Fraction, it muft be rednc'd to ai 
Decimal) by the firft Rule of the fecond Chapter. 

I Chall give an Example or two in each Cafr^ and 
fi> conclude this Chapter* 
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Let .125 be a decimal Fraftion ^^tsk^ whoTe (^uare 
Root it required ; and Itt it be requir*d to have foiir 
Places of Decimals in the Root. 
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.I25oo6o6(.3y3jr 
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703) »5f<» 
2T09 



■•i^"^*'^ 



70^5)5^00 

• 3775 

In this bonlpk there ipufl be five Cyphers an- 
nexed, becauie two Places in the Square make but one 
in tlieRaot« 

Let the fquare Root of •0071; bs requir'd. 
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•oo7Xjro).oS4 
«<4)7fo 

Xa this a Cypher is added to make the Placfs even* 
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Ltrf bt a volgur FfiOiOD giroii whoft i^nait 
■00c is fcgmr'd. 
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(.97foQqpo(*93r4 
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tfo 183)610 

f^ f49 

40 iKf )SOKOO 

40 98»y 

•• *8704)77|oo 
749'^ 

2684 

Kcdnet this f to a Dsdwifi it makes 87^ ; tm 
which aanei Cypheisi and cxtnft the ffiiate Root^ 
as if it was a vfaok Nmnbcr. So the Root is •Sis^* 

Let 7^ be a mlgar Fn£Uoii, whoft i^oare Root 
is ^eqoir'iL 

• • • • Rooiv 
i96lo)3.oQtoooo|o <«oo3ta5oo(.o5f9 



••• •• 

a88 



»jr 



*o^)6a5 
9^ 



«M^ 



t 109)10000 

MO 9981 



192 

480 
480 



»9 






*«. 
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In excrading the Root of this, bec^fe the firft 
Point coniifti of Cypherf^ there rai^ he a Cypher put 
firft in the Qjiotient. 

To prove this Rule, fqaare the Rooty and to the 
Prodnft add the Rematnderi as was before diredltd. 
To fqaare a Namber, it to maltiply it by itielf; and 
to cube if) il to multiply the Squi&re of the Number 
by the Number itfelf. 

CHAP. VIIL 

ExtraSion of the CaBE Aooj. 

To extra^ the Cube Root, is nothing elfe but fo 
find (hch a Number^ at being firil mulfiply*d 
intoitfelfy and then into that Produifty prodncerh the 
given Number ; which to perform, ohfcrve theft fqi* 
lowing Dire^ionf. 

i)?i Yon mud point jronr given Nuroberi begio- 
ningwith the Unit's Place, and make a Pomr, or 
. Dot, over tytry third Figure towards the left Hand. 

idly^ Seek the greatefl Cube Number in the firil 
Point, towards the left Hand, putting the Root there- 
of in the Quotient, and the faid Cube Number under 
the iirft Point, and fubtrad it thereftom, and to the 
Remainder bring down the next Point, and call that 
the Refbivend, 

3i//y, Triple the Qsiotient, and pUce it voder the 
Rcmlvend; the Unit's Fhoe of this under tlie Ten's. 
Place of the Refblrend; and call this tlit triple 
Qpocicnt* 

^^dfj Square the Qpotienr, and triple the Square, 
and place u oadir tte triple Qixxicnt $ the Units of 
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this un4er the Ten's Place of the triple Qoocient^ and 
call this the triple Sqoare. 

5#^, Add thele two together, in the fkmt Order 
as they ftand, and the Sum Ihall be the Divifor. 

SthJj/y Seek how oft:en the DivxTor is eontain'd in 
the Refolvend, rejeaing the Unit's Place of <he Re- 
iblvend, (as in the Square Root) and put the Anfwer 
in the Quotient. 

7r///jr, Cnbe the Figure lafl put in the Qpotient, and- 
put the Unit's Place thereof under the Unit's Plac« 
of the Refolvend* 

Sthly^ Multiply ibe Square of the Figure laft put 
in the Qiiotienr, into the triple Qtiotient, and place 
the Produdl under the ]ail| one Place more to the 
left Hind. 

^bfy^ Multiply the triple S^are by the Figimt 
i%(t put in the-Qiiotienr, and place it midex the laft^ 
one Place more to the left Haad» 

lothfy^ Add the three lad Kumben together, in the 
fiime Order as they Hand, and call that the SiibtTa* 
hend. 

lafl^y Subtraft the Subtrahend from the Re^Kend^ 
and if there be another Poinfj bring it down in the 
Remainder, and call that a ne\v Refolvend, and pro* 
ceed in all Kefpefls as beibre. 



^P^T**^^** 
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EmmHfk t. Lc 
whofe Root if reqt 



314431(58 Root 
91432 Reoolrend* 



18 Triple Qpocieni of 6- 
108 Triple S^iuiit of the Qsiodent <• 

V098 Diyifor,* 

5x2 Cube of 8, the hfl'Figurt of the Root, 
ixjri The Square of 8, by the triple Qpocient/ 
864 The triple Sqoaure of the Qpotient S by 8* 

98432 The Subtrahend* 



/ " 



After you hare pointed the glreo Nmsber, ftek 
what is the greateft Cube Nnmber in 3149 the firll 
Point, whicb^ by the fortner little Table, (Bf;« 34) 
yon will find to be 2x6, which it the neareft that is 
lefs than 3x4, and its Root it 6; which pat in the 
Quotient, and 2x6 under 3x4^ and £tibtra£l it there- 
from, and there remains 9S ^ to which bring down 
the next Point, 432, and annex to 98 } fa^ will ic, 
make 9^432 for the Refolvend. Then triple the 
Qyiotient 6, it makes 1 8, which write down^ the IT- 
nit's Pkice,8,imder 3>tbe Ten's Place of the Refolvend^ 
Then fquare the Qiiotient 6, and triple that Square, 
and it makes xo8, which wj'ite under the triple Qmo- 
tieiu> one Place ou the left Hand 4. then add Hiofe 
two Noftii)tts together, a^^d they make x 098 for ih^ 
Pivifor. Then feek l)6av often the Divtfor is con- 
fain 'd in tke^pivcrid,. (reieaing the Unit's* ]Place 
•hereof) ^3^i») hov? often X098 in< 98431 which ii^ 



'^^y 



^■' • E 3 



htimstj 



4^ BxtraSitm efthe Gnhe 1^». fart I* 

8 timet ; pnr 8 in the Qjiocienr, and die Cube tbere- 
of below the Divilbrf the Unit's PUce under the Unit's 
Phce of the Refolvend. Then fquare the 8 hft put 
in the Qiioctenr, and maUiply 64, the 3^are thereof, 
by the tri|>le QMorient, 18, the Prodndl Is 11 72 ; fet 
this under the Cube of 8, the Units of thb uud^the 
Tens of that. Then rouUiply the triple Square of the 
Quotient by 8, the Figure laft put in the Qpotient^ 
the Prodoa is 864 ; fet this down under th( laft Pro^ 
do£l, a Place more to the left Hand, thtu draw a 
Line under thofe three, and add them fogether| and 
the Sum is 98432, which is cail'd the Subtrahend ; 
which being fubcraded from the R^lvend, the Re- 
nainder it nothing; which (hews the Number to be 
ft true cubick Number, whofe Root is 58 ; that 15^ if 
58 be cub*d, h will make 314432. 

For, if 6S be mnltiply'd by 68, the Product will 
be 4624 -, and this Produdt, multipljr'd again by 58, 
the laft Produ£l is 3x4432, which ihews the Work to 
be right. 



The Work. 




36992 

»7744. 

*■ ■■ ■>. 

,, Th« Proof 314432 



Examfh a. Let the Cube Root of 5735:339 be re- 
quired. 

After you have pointed the given Number, fee^ 
what is thegreateft Cube Number in y, the firft Poinir, 

which 
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which (by the little TAble, f*j» J4) ye« will find to 
be X ; whtc;hr place under y, and x, the Root thereof, ' 
in the Qpotienc ; and Ibbtrad^ 1 Arom ^9 and there ' 
jremaiita 4; to which bring down the next Potnti it 
snakes 472^ for the Refolvend. Then triple the x, 
and it mxitt 3 ^ and the Sqaare of x ii x^ and the 
Triple thereof is j ; which fet one under another, in 
their Order, and added, makes 33 for the Oivifor. 
Seek how often the Divifor in the Reiblvehd,'and 
proceed as in the laft Example. 
• • • 



47 3 T Refblrend. 

3 The Triple of the Quotient x, the firft Figtnre; 
g The triple Square of Che Qjiotient x. 

33 The Divifor; 

■ 

343 The Cube of 7, the fecohd Figure of the Root. 
X47 The Square of 7, mulcip, in the triple Qpocr^nt t. 
ftx The tripls Square of the Quotient, multip. by 7. 

3913 The Subtrahend. - 

822339 The new Refolrend. 

51 The triple of the Quot. X7, the t wcTffrft FtgT 
867 The triple Square of the Q^iocient 17. 



872X Diviibr. 



•MI^Ma 



729 -The Cid)e of 9,' th?r laft Figure oFthe Riwn * 
41 31 The Square of 9,iTi,ii^ip« by the rriprQuot, $f* 
7803 The triple Squarcof the Qttotient 867 by 9. 

8aZ339 The Subtrahend,. 
#•-«•#• ' In 



In tUt Eianplc^ }|, die Ibft D&viAir ftent to be 
contaifi*d noie than ftren tioMi is 473ft the Kefei- 
vcnd ; liiit if jreu work with 9, or 8| yon will €iid 
that the Mitnheiid will be srotter thaa die Reiol- 
irtod. 

Sm$ mare Exa^fks far FtoBM. 



31461719(319 The Root* 
a? 

5461 ReUreiidt 

9 The Triple of 3* 
27 The triple Sqaaie of 3* 

279 The Dirifor* 

I The Cube of i, the ftcond Figwe. 
.9 The triple Qjiotieiit, by the Square of x: 
27 The triple S^me^ niiildpb by I9 the 2d Figure^ 

2791 The SaUxahend. 



^0759 A new Rcfolvend. 

93 The Triple of jt* 
0883 The triple Square of gx. 



28923 The Divifor. 



729 The Cube of $; the laft Figuit- 
75r33 The Square of 9,»by 93, the triple Quotient. 
25947 "^he triple Stjuare 2883 by 9. 



26707T9 The Subtrahend* 



^4. 



9j^i 
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£46045 19(439 The Root. 
64 



^m 



20604 Refolvead. 

12 Tht Triple of 4* 

48 The triple Square of 4. 

492 The DIvifbr. 



27 The Cube of 3; 
¥o8 The Square of 3, by the triple .QLuDCient* 

144 The triple Square by ;• 

iysro7 The Subtrahend. 



•■ 



5097519 The Refolvend. 



129 llie Triple of 49« 
5547 The triple Sqoan flf 43* 



5*5599 The Divifor. 

729 The Cube of 9. 
10449 The Square dF 9 1^ 119* 
49923 The triple Square bf 9« 



5097519 The Subtrahend. 



25969 



JO artw«wi 1/ tk Gifitf gear, PtotI, 



43697 RefixlTend* 

r8 The Triple of 6» 
T08 The triple Squaie of 5^ 



1098 tbeDirilbr. 

«7 TheCobeoTsiHicidFicnffe. 
16a. Ihe Sqnie of 3 ty. i8. 
324 The triple S^ttaie ftdl by }i 

34047 The SohtMhtnd. 

S^so^if Reibhrend. 

189 The Triple of tf 3* 
fo^M The iiiple Sgiiuf of €p 

ii9»jr9 • 



TheClAeofK 
11096 TheS^oereofSbjpfSf: 
fsriy^ The cnple Symt 14907 by 8r 

964707a TheSBbCnbend. 

3917 The Remainder; 



•dM^ 



Chap. 8. Extra^ncf^QieRoti. $i 

" ^ -- — - - . - . 



MdMNi 



a20^iot2jr(a8of 

'O 

t4o69 ReftlvtntL 

45 TbeTriple of 2. 
I A The triple Sgiareof i. 




S*% Tbe Cube of ft 
384 ^Thc Sqiaic of 8 by tf« 
5^ . fhe trifle Sqtare by 8* 

'39T* The Sobttahe«d* 

■■ ■ " ■ * 

117610115 NewRelblycnd* 



In thitEv. 
tinple 13952 
being fabcn* 
€btd from the 
Reiblv.i4o6$^ 
the Remaind- 
er u 1I7J CO 
which bring 
down lit 0)the 
third Point, 
and it makes 
1178101 for a 
new* Rdblr. 
and ehe next 
Divilor it 

29604, which 
yon cannot 
haire in the 
&id Refohr. 
( tAe Unft*t 



84 The triple of 28. 
4J52 Tbe triple Squaie of 08. Place being re- 

-— jeOcd) fo yon 

23^4 Divifiir« moil put q in 

■ the C^iodenCy 

840 The Triple of sSo. andfetkanew 

A^yaoo The triple Square of aSo^ Divilor ; (a^ 

tcr yoo have 
broi^hcdowii 
yoorlaftMnt 
to the Itefbl- 
irend); wh|ch 
new DiTiibr 
is 3352840; 
wliich yon'U 
find to be am* 
tain'dytimef. 
lo proceed to 
tei(h tbe flcft 
of the Worlu 



3.351840 New Divi/br. 

«35 Cobeof 5* ' 
31000 Square of 5 by 840. 
1176000 Triple Square by S» 

117810125 Subtrahend. 



■«■• 



^ ». 



aW«7 
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8 



17917 Tbt Refill vend. 

6 The Triple of 2. 
I a The triple Square of a* 



Z26 The Divifor; 



729 Tbe Cube of 9, the od Figure. 
406 Tbe Square of 9 by 6. 
I08 The triple Square by 9* 

16399 The Subtrahend. 

ijr29oy6 The Refdlvend. 

87 The Triple of 29. 
2523 The triple Square of 29. 

25317 The DiTifiir. 



125 The Cube of y, the 3d Fig. 
2x75 The Square of 5 by 87. 
i25xjr The triple Square by 5, 

1283375 The Subtrahend. 



-* - w 



■ m 



In thUEK* 
anplelanxiMi 
3 Cyphets to 
the iemwi- 
der , whicli 
mate tht ^ 
Refolvend; bjr 
which nbicans 
I bring oae 
Place of DkI- 
mals: Axidib 
you may pto* 
ceed to more 
decimal Places 

atPlffafnrf^bjr 
annexing 3 
Cyphers to the 
next Remain* 
der^ and ciur- 
ryingna the 
Work as be* 
fort. 



24468x000 The Refolveudi. 

885 The Tripk of 2p|« 

261075 The triple Square of 995* 



26x1635 The Divifhr. 

729 The Cube of 9, the Mt Figure. 
71685 The Square of 9 by 885. 
^349675 The triple Square by 9. 

^31^5079^ The Subtrahend. 
^8^95921 The Reomnder; 



93759 



r- 



' 



• 
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a97Si9 The'Refolvetid. 

i!i The Triple of 4, the&ft figure, 
jfi The triple Square of 4. 



492 The DivtfoK 



l^f The Cube of y, the ad Figure. 
300 The Square of 5 by lo, Che trifk Quotieati' 
a4o /The triple Square by 5. 

2.71x5 The Subtrahend. 

1634577 The ilefalyend. 

135 The Triple of 45. 
6075 The triple Square of 4f* 

^0885 TheDiviibr. ♦ 

64 The Cube of 4. 
2f6o The Sijuare of 4 by xgy, 
24>oo The triple Square by 4. 

2^51664 • The Subtrahend. 

18291 1«70 The Refolvend. 

1 36a The Triple of 45.4. 
6iS 348 The tri pie Square of 45.4 

^184842 The Divifor, 

8 The Cube of 2. ' 
5448 The Square of x by- 1 361. 
X 2 J5696 The tiiple Sqture by 2« 



1^3724088 The Subtrahend* 
9^i96$2^ The Rtfloaindeiv 



5»- Extraaion^.cf tbeCuktR^i Pait L 

In ^trading the Cnbe Hoot of a * vniM Noipbei^ 
jdwajri obferve to make the decimal Part toconlift of- 
•«irber three, fix, nine, t^(« PlaceS} that is, alwaye 
to confjft of even Points, as in the Jift^^ EtampiOi 
where the decimal Places were five, to which . I an- 
nexed a Cypher to make tip Ax, and./o I proceed to 
|X)intit; and by that ATiAns I'have a Point fal|« 
•upon the Unit's Place of whole Numben^ .wtitgh yoi- 
naft always obferve* 

T&'extra9*tbtCv^'EKo<:>TJOid of m 

FraSim 

This is the fame to do as in wkol^^umbefs, ob* 
ferve tut the foregoing Directions for the true point- 
ing thereof; for, as was before dtreiftedj th^Deetmal 
mud alwa)^ conftft q( rhreo^< fix, nine^ &Ki Plaoet^ 
and if it be not fb, it muft be made fo, by annexing' 
of Cyphers, as it abovefaid. 

If the Cnbe Root of a vulgar >Fra6H(Ui be re^ir'df 
you mud firil reduce tc to a Decimal, and then excra^ 
the Root (hereof. - 

Exanoflesof each follow. 



Examph 



Chap. 8 i EftM^tkmdf^ Cibe^Root. SlS 

Stmmfltt. Let the Ctibeltoot of .401719179 be 



• • 



.4oi7i9X79(,73yiteat. 

587x9 Refohreffd. 

•II Triple 9^7* 
147 Triple Square df 7. 



1491 Dlvifbr. 

27 Cubrtif 3[« 
€89 'Scptre of 3 by ir« 
144X Triplr6qQ»re by ^ 

4$oi7'0fAtnhenft; 

1^702^79 R^felTtlfda 

219 Triple rf-TJ. 
25987 Triple Sgnue 6f 73;i 



x5od89 Divtfor. 



343C«beofj; 
107J1 •»qtiareiif7b7ir9.- 
1 X 1 909 Triple Square by ^^ 

11*298753 Subtrahend. 

1403626 Hemainder* 



ff a ^^ &tmf4 



%6 ExtraStou of the Cube Root. Part I. 

Bxamfli a. Let the Cube Root of ,00014^ ^ J 

• • • 
^0oox4t6oo(.O5a Root* 

12S 



16600 Refolyead, 



If The Triple off. 
7$ Triple Squauw of j» 

765 Divifi)r» 

8 Cqbe of a» 
60 TheSqiureof abyif 
1 Xo Triple S(|iiife by a* ^ 

ijr6o8 Sabtrahend« 

5^ Rentinder*.' 

Jf«4»^/e 3; Let -,^ be a tmlgar FraOioili winlli 
Cube Root it tcqair*d. 

By the firft Rale of Chapter if, redttce the Tolgat 
Ffa^ion to a DecimaL 

a7tf)jr.Qoooooooo(.oi8r x;942 



2240 
320 

44? 

^600 
ti6o 

" 560 



8 



'^)8if;^ 



^Mf. «. ]SMmmmr4<^(M>i^oi^. 57 



• • • 



8 



«3D€i5 ReiblTeiid. 



1^ Triple of 2» 

Triple Square of 2^^ 



T'z6 Divifor^ 

«i6 Cube of 5« 

2x6 9()uare of 6 hy the Trrpfe of 2y 
72 The triple Square by 6* 

^TJ^ iubcrahendtr 

jr39942 ReMven^* 



««i»«iMi^M* 



78 Triple of 26. 
2«2i TAple Square dt t§i 

2P318 Diviibr 

8 Cube of 2. 
3J2 Square of 2 by 78. 
4Df 5 Triple Squave 'isiA hy li 

408728 Sobtriliend* 



•*« 



X31214 ReflUifin4en 

l^lto snajri prove the TfVth'of thtWark||.bjf aiblnf 
the Rflot ffMu^f as..was Aieor'd in the fiiA fiiao^e | 
aful if airy Thipg vemaias) add ic to tbe faid Odie, 
and the Sum will be tbe given Numberi i£ tiM Worr 
is rightly perform'd* 

Fj J 



tmrnmrnm 
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>mm^ 



I will fliew the Proof of the fifth Enrnple, f Pj^. 
50) the given Kumber being .259697989) whofe 
Root ii 63.8, it being a Cmd Kumber^ thttt. leouuiia 



tm 




I' 



'H 



The Squire 407044* 

325^3f2 

244x264 



*Mavi 



The Cube 2,59694072 
Th« Remainder add 39^7 

Proofequaltp the givien Number 259697989 

4& fw <& f& St ^&- jR JBb jR fib CD CD ^E JR Ol- O^ 09' ^B- 

^. CHAP. DC 

> «•- -■ • . ■ 

Multiphcation ef fJFeet^ Inches^ an^ h 

IN the imuMpljrtng 6l Fecf, rnche*, e^r. I OnU 
endeavour to Hy ^own (iich eafy and familiar 
fiqles^ as nny ta^/ be uedei^bod by the nteAiteft 

Capacity^ '^ / . \ ^ ' ;, 

• • •• 



rfkawi 



Sxamfleu Let7.F^t9^Iocfaet ht isultipljcM by 
^Feet6Iachec« 

' F. 1. 

3 ^ . 




Firft, Multiply 9 Inches by 3^, fiyin|^ 3 times 91, 
is 27 Inches, which mikn 2 Feet 3 Inches ; fet down 
3 HBder Inches, and carf y 2 ta the Feet, frying, $ 
times 7 is 2t y and a that I eaiYy noikt xj ; fit dow» 
23 under the Feet. 

Then begin with ^Inches, faying) tf times 9 is 54 
Parts, which is 4 Inches and 6 Pares ; fet down & 
Parts, and carry 4, faying, 6 times 7 if 42, and 4 
that I carry is 46 Inch^, which is 3 reet 10 Inches j^ 
which fit down, and add all np together, and the 
Pffodu^l it 27 Feet 1 Inch 6 IHirts. 

Examfig 2. Let 75 Feet 7 Inches be miiltiply'd bj 
9 F^t 8 Inches* 

F. I, 



7T 


7 


9 


» 


4^0 


3 


50 


46 



/ 






. FSrft, Multiply by 9 ^cei, faying, 9 tJmdl 7 Uf 
^3, whiqh is 5 Feet 3 Xnchet; fee down 9 and carry 
X% faying^ 9 ""*» 5^ " Ah *«<i J I carry iij:^ 5 fet 
4owa Qy. aad carry 5| &yuig, 9 timef 7 it ^3, and f 

U 



6q Md^9lkatimifF€itiiKciu,teCi¥ML 



tm^m^'m 



is d8 ; fet dowm 68, and ^proceed to multiply by 8 
Itipfaer^JnyiAg^ ^iiw»^is S^j^thft TmnWts in j^r 
are 4 rimes, aiid 8-rcnRim-; fet 6 a Plaoe €0 tihe right 
Hand, and carry 4: Then multiply 75 by 8^ and 
the Produ£fc it 600,, and 4^t}ut I carry is 604, which 
divided hyi^y the Quotient it jto Feer^ jOid 4.remaiaf ; . 
fet down fa Feet 4 Inches, and add all np together^^ 
and yon- Will find the Produft 739 Feet, 7; laches, ^ 
8-irts. 

Lwill repeat the lail'Enmpie «8ain},.and ihew aiio-* 
ther >X*ayto worlc ir, which, I think, is better, and 
more expeditious., ^htn there art more Fij^ft$4ha^> 
one in the Fett i .thus, . 



F. 


l». 


7S'. 
9 


I 

m 


6S0 


3- 


^S 


i 4 


ajr 


a 4 



73P 78: 

Mnltiply by 9;Feet,./irft, as above dire<ft^d ; tHtfi^. 
infteadof nitrfti plying by 8 Inches, let the 8 Inchei 
be parted into fuch aliqtioc or even Parts of a Foot/ 
as you* find to be contain'd ip. ct,iat'Figuve ; if you take - 
fuch Parts of the Multiplicand , ^d add them to the 
former Produ^, the Sum wiil give the Aufwert 
Thus, 8 Inches may he jjiarted into 4^ and 4^ becaufe 
4 is the third Part of 12. So," if you take the third 
Part of 75: Feet 7 Inches, an(} fet it down twice, 
and add all together, the Sum will be 750 Feet 7-; 
Inches 8 Parts,the fame aa before } thus, fay how often 
3 in 7, which is twice, fet down 24 then, becaufe 
t0o(i t ^^ ^i ^^9 # out of 7 an4 tkim Msngiiis z^ ; 
fctf wbifih yon muS add 10 to the 5, as(^ it makeis ly; ' 
then thf ThiOM kv ?5 aw 5 aimes^ ^ down 5 ; and,: 

10 



Chap. 9. MJtiflication of Feet ^ Inches, Sec. 6 1 

to the 7 Inches, r<«y ing, the Threes in 7 are twice ; 
fer^dewff 2 in the Inches; and becaufe twice 3^ is bajc 
6^ take 6 out of 7^ and there remains x Inch, which 
is x2 Parts; then the Threes in la are 4 tiroes, and 
o remains. So t6e thircl Part of 'js Feet 7 Inches^ 
is 25 Feet, 2 Inches, 4 Ptirts, which fet down tgain^ 
and add all together^ the Sum ij 730 Feet, 7 Inches, 8 
Parts, the fame as> before. 

» EsedmfJi 3. Let 97 Feet 8 Inches tx multip)f'd 
Ijr 8 Feet 9 Inches. 




Begin, firft, to snoltipljf. bj^. 8 F«et; ftying, 9 
tim^ 8 is 54lnches^t^at is 1 Feet 4 Inche»; fer 
down 4 Inches, and carry j^fayingyS tioMS 7 is 
55, and $ I carry is 61 ;, fee dow^n x, ajad carry 6^ 
iay ing 8 times 9 is 72,. and d> I. carry is 7% which 
fet down: Then, inftead of multiplying by 9 Inches/ 
fake the aliquot Parts of 12, which 9 nukes, which i# 
6 and 3, 6 Inches being^half X2, and ^ the fouttl^ 
Part ; therefore take t\^ half of 97 Feet 8 Inches, 
which is 48 Feet 10 Inches ; and becaufe 3- is half 6^ 
you may take the half of 48 Feet xo Inches^ which 
is 24 Feet 5 Incha ; add all np together, and the 
Som is 8 J4 Feet 7 Inches. See the Work, as abore^ 
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Ih tlrifr Esainph} ^eomfe there are flMNPttlMii n; 
Feet ia the Muluplyer^ therefore X firft multiply tht 

JS by 17 Feet \ then befMrfe the aliqiidt PArtt ia 7^ 
iches supe 4 and 3^ that is> a third and a fmirth, I 
take the third Part of 7f Feet 9 Inchjes^ wh)ch itr 
df^ Feet^ laohec, ^aild the -ib«KD^ part thereof it xff- 
Seet.SAUohii3'Partt ; then the aliquot Parti of 9! 
Incbeaave tf ao4 3^, that is^ half and a fourth \ there«^ 
:(Qre^ take half 17 Feet) which is 8 Feet € jlnebti^ 
«ttd.tbe/aprth P^it is.4:f'cet jtliichei) (not meddliag 
vith th0 7 ladieil becatil« that was TitiltipiyM into^^ 
the 9.h^D|e0 then add all ihefe together^^qgd the,'Sim: 
ift ^33%. Fe«t«,^ tx. Io<^s, 3 Parti* 
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Work here as in the laft Exanoplesi After yon have 
tnultiply'd t)re Ftfft, then take the aliqiioc Parts of 
^ Inches, which- is two Thirds ; thtwfore take 
;the third Pate of 87 Feet s Inches, and fet it down 
twice. Thus, 4he third Part of 87 Feet t inches, is 
^^9 Feer, z Inch, 8 Parts; fet this down twice t 
Then the aliquot Parts of t Inckrts are 4 mnd i, that 
is, a third part aod»a twelfth Paft; rhenfbre take'm 
third Part of sf, -which is zz Feet 8 Inches, and a 
twelfth Part of 35;, is % Feet zz Inchet ; fet all thefe 
«ne under, another, and add them togtcher, and^ the 
Sum is 31 17 Feet, zo Indketi 4 Pftrta, ^ 

£x4mfk6. Let 2)^9 Feet 2 Inches be multiply 'd 
hy 48 Feet zi- Inches. 
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Firft, Multiply the Feet ; then cake the aliquot 
parts of If 9 which will be 6, 4, and s, that is, an 
half, a third, and a twelfth ; tberefore take the half 
of ajr9 Feet 1 Incbei, which u 129 Feet 7 'Inches; 
and a third Part is 86 Feet, 4 Inches, 8 Parts ; and 
the twelfth Part of 2^9 Feet %■ Inches^ is 21 Feet, 7 
Inches, 2 Parts ; or (becanfe i is the fourth Part of 4) 
yoo nayinore readily take the ftmrth Part of 86 Feet, 
4 Inches, 8 Parts, which is alfo 21 Feet, 7 Inches, a 
Parts ; then add all together, and the Sum is 11677 
Feet, 6 IncheS| 10 Parts. See the foregoing Work. 

I fliall fet down only the working of fome few Ex- 
amples in Feet and Inches, and tlien proceed to mul*> 
ciply Feet, Inches, and Parts, &c. 
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Chap. 9' MukipJkation ofFeet^ Inches, tec. 65 

Examfh 1 1. Let 7 Feet, 5 Inches, 9 Part*! be mnt\ 
tiply'd by 3 Feet, y Inches^ 3 ?««»• 

F. I. P. 
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In this Example, I firft begin with 3 Feet, and 
thereby multiply 7 Feet, 5 Inches^ 9 P^rti : Firft, I 
fay, 3 times 9 is 27 Parts, chat is, 2 Inchet and 3 
Parts ; fet d«wn 3 under the Parts, and carry 2, dy-' 
ing, 3 times ^ is xy, ^nd 2 I carry is 17, that is, x 
Foot y Inches; fet down y Jnches, and carry x, and 
fi^yy 3 times 7 is 21, and i I carry is 22 ; fee down 
22 Feet. Then begin with 5 Inches, faying, y times 
9 is 45, whicli is 45 Secondr, which make 3 Parti 
and 9 Seconds ; fet down 9 Seconds » Place cowards 
the right Harnd, and carr'y j Parts, faying, 5 times 
5 is 25, and 3 I oarry is 28, which is 2 Inches and 4 
Parts; fee down 4 Parts, and carry 2, faying, % 
times 7 is 33:, and 2 I carry is 37, which 11 3 Feet 
1 Inch; fet down 3 Feet x Inch, and begin to mul** 
tiply by 3 Parts, Ay ing, 3 times 9 i« 27 Thirds, thac 
is ^2JSecon(> and 3 Thirds ; fet doWn 3 ThirdrJ and! 
carry 2, faying, 3 times 5 is X5r, and 2 I carry if 
17, that is, X Part' and 5 Seconds; fet down 5 Sc* 
conds, and carry i, ^ying, 3 times 'j is ax, and r| 
I carry is 22, which 13 1 Inch and 10 P^rts, whicHi' 
ftt down, and add all up, and the Prodult is 25} 
Feet, ^ Inches, 6 Parts, 2 Seconds, 3 Thirds. 

A^e,That in roaltip]yingFeet,Inches,andPatts^r. 
if Feet he mnltiply'd by Fcefj the Prbdufl is Feet j' 
iind Feel mulcipiy'd by Indhes^ the Product is inches; 

Q ^'^ a*f 
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and the twelfth Part it Feet ; and Parrs multiply'd 
hy Feet, the Produ^ it Parts, and the twelfth Part 
thereof is Inches ; Parts roultiply'd by Inches, the 
Produ^ is Seconds, and the twelfth Part thereof is 
Parts; and Parts multiply'd by Parts, the Prodndl is 
Thirds, and th^ twelfth Part thereof is Seconds. So 
that if you begin to raulriply Parts by Feet in the firft 
Row, and Parrs by Inches in the iecond Row, and 
Parts by Parts in the third Row, the firft Figure ia 
every Row will ftand a Place more towards the right 
Hand, as you may (kt in the la0 Example. 

ExamfU la.'Let yy Feet, 7 Inches, j P^rtSj be UMil- 
liply'd by 4 Fttt^ 8 Inches, 6 Part?. 

- F. I. P. 
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. Fiift, T ir-nlfiply \y 4 Feet, faying, 4 tiro« 5 it 
20^ which is I Inch, 8 Parts 9 fct down 8, and carry 
I, fayiiig-,. 4 timet 7 is .i8, and i Icaxryis 19, 
which is ^ Feet^ 7 Inches^; fet dawn f Inches, aad 
carry 2, faying, ^4 times. 7 is 28, and 2* I carry is 
30 ; ?et down o, and. carry 3, and fay, 4 rimes 3 is 
12, andj3 is in f^t down ly. Then I begin with 
8 Inches; bur, bccaufe xhe Feet in the Multiplicand 
aye more than 12, it will be the be ft Way to. worJc 
for the aliquot Parts of 8 ; fo here I woick- for 4 
Inches, and fct that dowiv twice, 4 beings thethird 
Part of li ; thelefote take the third Part of 37 Feet, 
7 Inches, 5 Parts, which is 12 Feet, 6 Inches, y 
Parts, 8 Seconds V i^et. this down twice.. Then begin 
with 6 Pafts^ butj inftead of multiplying, take half 

n : -' 37 



Chap. 9. Multiplication of Feet ^ Inches^ Sec. 6 J 

37 F«er, 7 Inches, y Parts, (becaufe 6 is half 12) and 
fet it a Place more to the right Hand : Thus, the 
half of 37 Feet is i9, which I muft count x8 Inches, 
becaufe the Multiplyer^is 6 Pans; fo the half of 57 
Feet, 7 Inches^ 5: Parts, is 1 Foot, 6 Inches, 9 Parts, 
8 Seconds, 6 Thirds ; which fet down, and add sli 
up together, and the Sum is 177 Feet, i Inch^ S 
?arts, o Seconds, 6 Thirds. 

ExdfnpU 13. Let 31 X Feet, 4 laches, 7 Piits, In 
nultiiplf 'd by 36 Fcec, 7 lochts, 5 PMCt. 

F, I. P. 
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III this Example, kpcaufe the Feet both in the MmI- 
tiplyer and Multiplicand are compound Numbers, f ' 
firft mnltiply tlxcFtet ©ne by the other ; then tajce 
the aliquot P^rts of 7 Inches, which are 4 Inches and 
3:, that is, a third and a &urth P^rt.; £0 tal^ the" 
third Part of 311 Feet, 4 Ihchef, 7 Paxts, wliich is 
Z03 F. 9 I. 5 P. 45. apd tlve fowrth PAit is 77 F. 
ro I- X P. 9 Stc ftit th^fe down one under another^ . 
the Feet under the other Jcet ; then the aliquot Parts , 
'of 5 Parrs are 4 and x, that is, a third and twelfth 
Part J fo the third Part of 3.1 x Feet, 4 Inches^ 7 Parts, ' 
is xa3 F. 9 1.-6 P. 4 Sec. but becaufe the Mulriplyer 
is P^ts, it iBufl be fet a Place to the right h^ind, 

G 2 that 
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that it, the 103 luuft be Inches, which is 8 Feet 7 
Inches ; theiefore I fet down 8 F. 7 I. 5 P. 6 Sec. 

4 Tb. Then, becaufe x Inch is a fourth Part «f 4 
Inches, therc/ore I take a fborth Part of 8 F. 7 !• 

5 P. 6 Sec. 4 Th. which is 2 F. x I. is P. 4 Sec. 
7 Th. which is the fame as if I had taken a twelfth 
Part of 311 F. 4 I. 7 P. Then, for 4 Inches in the 
MuhipUcand, inftead of multiplying 36 Feet by it, 
fake a third Part, becaufe 4 Inches is a third Part of 
S2 ; fo the third Part of 36 is 12 Feet, and the alt« 
quot Parts of 7 Parts, are 4 and 3, that is, a third and 
a fourth ; (b the third Part of 36 is X2, which now 
is X2 Inches, that is, i Foot, and the fourth Part it 
9 Inches ; add all thefe together, and the Sum yrili 
it 1x402 Feet, 2' Inches, 4 Parts, 11 Seconds, ax 
thirds. 

iMdrnfU 14. Let 8 Feet, 4 Inches, 3 Parts, f Se- 
conds, 6 Thirds, be moltiply'd by 3 Feet, 3 Inches^ 
7 Parts, 8 Seconds, 2 Thirds. * 

F. 1. P. S. T. 
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In this lafl Example there is no Difficulty, if yair 
do bnt obftrve the former Dire£lions, and fet trery^ 
Kow a Place more to the right Hand. * ,' 
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I (hall QnlyXet down the Working of fonie leW; 
Examples more) and fo conclude this Ctupcec 
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THE 

Compleat Meafiirer, &ci 
Part IL 

C H A p. I. 

The Menfuration &f Superficies. 

SitftrftUJ l^gurtt Mti all fuch m hitm miy Itngth aad 
Brt^ilh^ lut htfing Mty ttmminftiTsbl* thidnifi. 

§1. Of a SaUA RE. 

A 8Q.ua RE it a Geometrical Figarr, htring 
Taui' HjQal Sides, and ai mmj right (or fqoaie) 
Anglcf. To find tbe fupeificial Content thereof, tbii 
it 

Th* K U L E. 



€Hi[t. r. JtUnfwrathn of Super fciei. yi ■ 

L«t ABCD be > GeoRKtricil Square gtrcn, each 
tide bting i4,FKt, brd*, Mti, or'(Kb«i<Murure;. 
multiply 14 by itfcir, ind tb* Brodoftii i9£, which, 
iithc rupuficul Conttnt. 



J* 

>9£ Pradnfti 



By Scak and Cmp^Jfut^ 

'ExtettA the CompafTtifrotn ij in' tlif Line of KUra- 
heit, to 14 ; the Time EiKnt will teach from the - 
fame Point, tiun'll .fqrward uy ip6. .' 

■ ptmtvflratiaa. Let each Side of thf given- S<|uar« 
be divided into 14 equal Parri, and Linei ^rawn rrom 
one another, crofTing each other within the Square;. 
fo ffaall the whole great Square he divided into 196 . 
Ktile Squares, ai you may lee ia the Figure above, 
eqnal to the Number of fquate Peetj Yardt, or Polet, . 
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3 

% n. 0/ ^ P A R A I, L E L O G R A M^ 

er Long. Square,. 

AParalH9g»ni it a Figure having rour-Side^ ind 
and at manyrighc Afl£lei,'ibe oppofite Sidtt 
ibr»of beiagfqual and paraUtl. Tofindthe fupu^ 
ciaf Conieuc tbercof, thiiU 

Th* RULE. 

' -Multiply the Leogrti \>j tha biaidtli, «nd Aie Jho^ 
A<a£i V the fupufici^ Content. 



Prod. t6% 

LetABCDbe aJongSqaire, the Length^er«)f~ 
19* Feet, and the Breadth -9 Feet, wbich multiply'd 
b^etber, the Prodnfl: 11 i5z, the fuperficial Coateat 
thueof. 

Bj Scale and Comfajfes. 

Extend the Compaflet in the Line of Hanbeii fron- 
I tog, tflebme Extent will reich from 16 down t» 
162, the r<iuare Feet. 



74 Menfmration of Superficies. Part II. 

Demon flration. If thejiip, A B and CD, be each 
divided into x8 eqoal HRs, reprerenting 18 Feet ; 
iiid the Lines A D and BC each divided into 9 eijoal 
Parts, and Lines drawn from Poim to Point, Croffitig 
each other within the tig^tnt \ thafe Lines will make 
thereby fo many little S^tiarti as there aie fc|Hare 

ooooooooooooooooooooo 

I 

jni. 0/ii Rhombus^ 

ARhombos ii a Pigwe reprefenting t QMiffy of 
GUfs, having four equal Sides, the Oppofile^ 
thereof being equal, two Angles being obtufe, and 
two acute. To find the fuperficiat Content thertfof^ 
thi» is 

Tte R U L E^^ 

Multiply one of the Sidei by a Perpendlcnrar fet 
fall from one of the obtufe Angles to the oppofite Side^ 
and theP|rodu£tis the Content. 
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Let A BCD be a Rhombus given, whofe Sides are 
each iy.5 Feet, ajii the Perpendicular Ep is 13.41^ 
which multiply'd together, the Produft is aoS^i ; 
which is the fuperficial Concern of the Rhombus, that 
is^ aoS Feet and one hundredth Part of a. Foot. ^ 
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By ScaU and Compafes. 

Extend the CompaHef from i to 13.42,' that Extent 
nvill reach from xi'.f j the fame Way to 208 Feer, the 
Con ten Y« 

Dtmonfiration. Let CD be extended out to F, jnaking 
DP equal to C£, and draw the Line BF ; fb (hall 
the Triangle DB F be equal to the Angle ACE : For 
DFand CE are eqaaJ, and BF is equal to AB, be- 
caufe A b and C F are parallel. Therefore the Parcl- 
klogram A BE F Is equal to the Rhombus A BC D. 

§ IV. Of a Rhomboides. 

ARhomboides is « Figure having four Sides, the 
oppofite whereof are equal and parallel ; and 
al/b four Angles, the oppo/ite whereof are equ»l. •T9 
iind the ibperficial Content chereoff this is 

r*^ R U L E. 

Multiply one of the longcfl Sides thereof by the 
Perpendicular; let fall from one of the obtufe Angles 
to one of the longell Sides, and the Produidl is .the 
Content. 
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Let A BCD be a Rhoinbotdef given, whcffe loflgeft 
Sides, A B or CD, is 19.7 Feet, and the Peifendicu- 
Iar AE is 10.2 ; which multiply'd together, the Pro- 
^u€t is X99*9, thAt is, 198 fuperficial Feet, and 9 
tenth Parts, the Content. « 

Vemonflration. If DC b$ extended to P, making 
C F eqasd to D £, and a Line drawn firom B to P ; 
ib will the Triangle CBF be equal to the Triangle 
ADE, and the Parallelogram AEFB be equal to the 
Rhomboides A B C D, which was to be prov'd. 

^V. Of aTKiAHOLz. 

A Triangle it a Figure having three Sides and three 
Angles. Trhiigles are either right-angled or 
oblique angled. Right-angled Triangles are fuch as 
have one right Angle. Oblique-angled Triangles are 
fnch as have their Angles either acute or obtufe. An 
obtofe Angle is greater than a right Angle, that iS| 
it is fDore than 90 Degrees ; and an acnte Angle is lefs 
than a right Angle. To find the fuperfi^l Cgntent 
thex€of| this is 



Thi 
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the RULE. 

Let the Triangle be of what Kind foever, mnlcipljr 
the Bafe by half the Perpendicular} or hiXf the Baft 
by the whole Perpendicular ; or multiply die whole 
Bafe by the whole Perpendicular, and . take half the 
ProdudI ; any of thefe three Way i will giv« tha Con- 
tent. 

B ^C 
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Let ABC be a 

right-angled Trian« 
gle, whofe Bafe is 
Z4.X Feet, and the 
Perpendicular I2 F. 
Multiply 14,1 by ^ 
half the Perpendicu- 
lar^ and the Produdl 
is 84.6 Feet, the Con- 
tent. Or multiply 
14.1 by I2| the Pro- 
dua is 1,^9.29 the half thertof isS4.5}'theftiaejw 
before. 



14.X Bafe. < 

6 Half Perpendicular. 

84.6 Prodna. 



14.1 Bafe. 
za Perpendiculars 

169.2 Prod. . 

*84.6 Half. 



Extend the Gompafles from i to 14.1, that Extent 
will reach the &me Way from xi to>84«6 Feet^ the 
Content. 
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jj, -^- |.jg 3.9 half Ptrpend. 




xy.4 Bafe 
7*8 Perpcndi 
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7.7 half BiMfefi 
7.8r Peifeod. 
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6o.o< Half. 



Bet ABC (Fig. %) be an obliq|i«M9ft)ed>TrMii&)eT 
g|rexu whP& Bi^ft U xjrf4i ^^ t<h« P^rjifadicniurt 
7*8; IT xjr*4 be mulciplyM by 3.9, (half cbe 9t%%n$^ 
dicular) the Produ6k will be 60.06 for the Area or fo- 
perficial CQOtilitt:« Qr if the Perpendicnlan 7^ (|ri 
mBiO^jgdinuat h/if the Bare^i;^. t)ir fii^adMlcMiUI 
t>e 6o»o6, as befaBft^t.Or if xy.4, the Bafe) be muM-- 
plyM by t\t^ whokt Rerpendicalar 7.8, titti Rfodlift' 
will be iiaxi, wbidi it the doable Area $ the Half 
thereof if CoJltkMHS^ fts before. See the Work* 

EiteniJbA Qomvj^i&u ftoa^ x- tot 1 T^^i * tha^CiMK 
wllljreacbifi«m;7.8 to.6aEwt|.th&Qmteju.. 

Dem^nftfdtion* If AD (fi;. x«) be dra^n parallel 
toBC, and DC parallel to AB; the Triangle ABC 
fliail be equal to the giveat Triangle ABC* Hence 
the l^rallelogram A BCD' is doable to the given 
Triangle; therefore half the Area of the Pirallelogram 

it 
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is the Area of the Triangle. In fi^. 2| the Parelli* 
logram A B£^ .it «]ib doBbfe to the TiwDftle AMC » 
for the Triangle A-CF u e^ial to the Triangle AC D> 
and the Triangle B C E is equal to the Triangle BCD; 
therefore the Area of the P^nilelogram it double to 
the Area of the given Tri»Rgle. Which was to be 
prov'd. 

Tofnd the Arm cf i0Hj plain Triangle y Ij 
having the three Sides^ven^ without the Helg 
of a Perpendicular. 

Add the three Si4ee mnher, and take' half that 
Sum $ then fubtraA each Side'feverally from that half 
Sum • Which done, multiply tliatlialf Sua «nd the 
three Differencet contimnlly, ^snd 4)ut of the laft Pro- 
ituSt extrad the fqoare Root) which fquare Root 
Iball be the Area of the Triangle fought. 

Emamfie. Let A^C be m Itittigie, ' whofe three 
Sidetare as followeth, 'ws. A B 43.}^ AC ao.5| and 
B C i%^^ |hc Area ii reqdrU 



D 




45:? 



Sides ^ 3X.3 I 16.3 SDifflBmi^s* 

Sum 9T.O 

Half 1177 

w ^ Area 
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Am 195.31 47.5 The half Sam. 

27 Diiftrence. 

^50 



16.3 Differeace. 




209047; V9oAv£t. 
4.2 Diffqrenceb 



4i8o9jro 
8361900 



87799-950o(»9«.3i 

4 



49)477 
44« 

• ^ 

»43)«»39y 

_ • 

59261) 6260a 
59261 



3339 Remaini, 
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Dem^ftraiim. In the Triangle BC D, I fay, if 

from the half Sum of the Sides, you fubtraa each 

particoiai' Side, and 

ihultiply th« half 

Sam and the three 

Differences together 

continually, the 

l^uare Root of the 

Produdl (hall be the 

Area of the Trian- 

gle. 

Firft,bythcLinei 

BI, CJ, and DI, 

bi iTedt the three An- 
gles, which Lines 

will all meet in the 

Point I ; by which 

Ltne^ the givenTr i- 
angle is divided into three new Triangles, CBI* 
DCI, and3.DI; the Perpendiculars of wMch new 
TriiAngles, are the Lines A I, EI, and 01, being all 
equal to one another, bec^ufe the Point I it the Cen- 
ter of the infcrib'd Circle, (by Euc'id^ lib, 4« Fff. 4.) 
Wherefore to the Side B C join C F equal to D E, or 
DO; fo (hall BP be equal to half the Sum of the 
Sides, yi%. ss^ BC -fJ^BD-fl^CD. 

And BA=:BF— CD for -CA==CO and ODssCF^ 
therefore CD:=AF, and AC=BF— BD for BEsBA 
ani EDbsGF> therefore BDssB A-^CP, and CFssBF 
-^BC. 

Then make CXssCF, and draw the Perpendiculars 
FH, QH, and KH, and extend Bi to H ; becanfe the 
Angles FCK-4-FHK are equal to two right Afigltt, 
^fer the Angles F and X are right Angles)* equal^ aHb 
to FCK4-ACO, (by Enclid 1. i^.) And the Angles 
ACO«4-AIO are equal to two right A'tfigles 9 therefore 
the Qiudrangles FCXH and AIOC are alike ; and the 
Triangles CPH and AlC, are alfo iiroilar. And the 
Tki^iles BAI and BFU are likewtfe fimilar. 

^ H3 F«!« 



X7 Difl 



■*i r- 
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FflNB Chit ExpltiutiMi, I fay, the S^uuv id th« 
Ana of ehi ^iren Triangle will be BFf xIAgesBP 
xBAkCAkCF. In Wordi : 

The Square of BF (the half Sam of the Sides) snnl* 
tiply'd into the Square of I A (ssIFssIO) will be e» 
qwd to the iaid half Sum multiply'd wco all the tbcet 
dftereuces* 

For lA : BA :: FH : BF, and lA : CF : : AC: FH) 
becanic chcTfiaaglet are fimilar. By MmM^ lH. tf> 

Vheaefcre multiplytng the Extreamt and Means in 
both, it will be IA^kBF xFHssBA^CAiiCFxfH ; but 
FH being on both Sides of the Equation, it may bt 
rejefted ; and then mtilriply each Part by BF^ it will 
be BFf xIAgssBFKBAxCAHCF. Whii:h was to be de*^ 
monfixitcd. 

^^B ^^m ^9t ^^S ^^v ^^9 ^^P CbT ^^V ^^k ^bV ^^9 ^a ^^m ^^s i^B ^^9 fl^V 

y VI. 0/ i/ Trape 1 1 U M. 

* 

ATaspeziiim is a Figure havii^ four unequal Sides 
and oblique Angles. ?• find this Ajeea or iupa^ 
ficjial C0iHtn( theseof, this is 

n# £ U L E. 

' Add the (WO Perpendiculars foeetlier, an^ eafce lulf 
the Sum, and multiply that half Sum by the l^lia^o- 
wSAj or nuiildply the whole Sum J»yh:»Ifihe Diagonal, 
thePr^Klu^l is the Area* Or you may fin4 nhe A«e^^s 
of the two Tr'uagles, ABC^^nd ACO, <4>y SeAioa V.) 
mft4 add tboi£e two Avea^s t(i|gfither| she duns (haU>tie 
llifi Axe» of ihs. Trap^aiuiii* 



■Fsjai 
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« 



^24.7 

Sum 54.6 
Half 27.1 



13^ 
1164 

Area ^197,651 

> 

Let ABCD l)e a Trapeztuto given, ttrt DhsoHM 
Wheirwrf is 9o.y, and the l^ifptMidico^ar BP I6.1. ariA 
the Pcrpefrtdiciihlr DE* 2:4.^, ttncA twd a flded together J 
tbe Sum is y^6y the h^lf thereof is 27.3. which mul* 
fiply*d by ttie Dragon aitk>.r> ^^e Pr^iia: tt 2197.^.7, 
Wliich is the Arta of the Tf apeiiam ; or if 40.2f^ 
lialf die Vr^jgamly be fnoItijAy'd i)y 546^ the whole 
«dni of thfe Perpeitdrcafiittj tte Ftoda^ is >x$7.'5r% 
the fame at Jbefqre. 



.^H(a 
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Bj ScaU and Compaffa. 

Extend the Cfompatfes from 2 to ^46; that Kxtent 
will reach ftom 89.5 to 21976,65, tbt Area. 

Dtmorftr^itton. This Figure ABCO, is compoi*d of 
two Tffunglet ; the Triangle ABC is half the Panl- 
lelogram AOHC : AHb the Triangle ACD is eqaal to 
half the P^rallelograni ACIX, as was prov'd &a. V ; 
wherefore the Trapezium ABCD is tqa^l to half the 
Parallelogram GHIK. To find the Area HlasBF^- 
DE, therefore -^ UIxAC (s=KIs=GH) s= Area of the 
Trapesium. Which was to be prov'd. 

S Vlf . Of Irregular Figures. 

IRreguhr Figures are all fuch as have more Sides 
than fo«r, and the Sides and Angles unequal.. All 
fuch Figures may be divided iato as many Trians^les 
as there are Sides wanting two. To find the Area of 
iuch Figures, they muil be divided into Trapeziums 
and Triangles, by Lines drawn from one Angle to 
aiU)Cher$* and ^£q iii^d ^the .Area's of jhe; Trapeziums 
find Triangles^ ieYAralJy,^.;^Q4 tl^en, a^d a)l the Aiea.> 
together, foiyiU irbu have' fkt Arsi of the. wUole 
Figure. . . 

LetABCD^FG be an irregular Jlguire given tp- be 
xneafur'd; firft^ draw'the Line?, AC and GDy and 
thereby divldp the give^.Fi^i^re into two tra pcftiums^ 
ACGD andf GDEF^ and the. Triangle j ABC \ of all 
lnrbJLch Tfiiid 'the Area's feVerally, , \ . ... V; V i 

Firft, I multiply theBafe AC by half ^Kie Perpen* 
^icular, and the Produdt ii 49,6) the Area of the 
Triangle ABC. 

Thea 



Chap. I. Menfuration of Superficies. 8; 

Then, for the Trepezium ACGO, the two Perpeil*< 
diculars^ xi and 6,6y added together, make 17.^; 
the half thereof is 8.8, mnlriply'd.by 29, the Diagonuli 
theProdn^ is 275.2, the Area of that Trapeziam. ' 

And for the Trapeaiura GDEF, the two Perpendi- 
culan, ii.2vind 6, added tc^ether, make 17.2 ; the 
half thereof ii 9.6^ which muftiply'd by 3a f, the 
Diagonal, the Praduft it 262.3, ^^^ ^'^ thereof. 
All the^ Area's added together, make 557.1, and Co 
fo much is the Area of the \7h0ie irregular Figure. 
Set the Work. 




348 Safe AC. 

Z half Perpendicular. 

49.6 Area of ABC. 



IX 



- " Perpendiculart* 

X7.6 Sam* 

8.8 half. ' * 

29 Diag. to. - 

176 

255«a Area of AC6D4 



XX. 2 



..^•«x 



17.2 .Sum x€^ 



9&».9o AmofODEF., 
2f^.A Am ^.ACCO> 

567^ I Sum of ik«/A>e«s* 

This Figure being composM of Triangles and Trar 
peaiumt, and rbofe Figum being fufficiently demon* 
ttrated in the Vch and Vlth Sedhons aforegoing) ir 
will be needlefs ro neniion any thing of fhl Dcmoa* 
ftntton thereof in tliit PUoe» 

S yiU. Of Regular ]^oiTOOKS« 

REgiil^ Mygons areall Ihch'Pigmtt at have more 
than four Sides, all the Sides and Angles thereof 
lieing equal. Polygons art denominated ivom the 
Mamber of their Sid^ and Angles. 



IftheFigotel il 



I'PenTagfUh 
J Hexagoht 



7 \ fiqaal Side, and An- 1 S^'!^"* 

* " «8«l«r ixcagon. 

I Endecagon. 
^Oodecagoii* 




To 



1. MmfiirwthH^tf Shperfdm 9f 



To find the Area or fuperfidal Content of any ft* 

»f RULE, 

Multf^^jf tficr vrlMto^ PeriiMtir^ at Am of tM 
aWee^ by^ half die- PerptiidiouliiiV let fUi fimn th# 
e«ftMi«ta jthaiMiddlrof one of tfa« Side* ; or laokipiy 
ttiehalf P»rtitiet«fr'btf- tinwliole PerpiiidicHiaf, ma. 
the ProdufV is the Area. 




12.64 the Perpend. 
43.9 half Sum* 



I0XX2 

Sos6 



573.632 Area* 



z4^ 
6 

B7.6 SumoftheSidett 
63.2 half Perpend. 

1751 
2618 
5256 



^53.632 Area* 



Let 
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Let HIXLMN be areguhr Hexagon,each Side there* 
of being 14.6^ the Sum of all the Sides is 87.6» the 
half Soin thereof is 43.8^ which multiply*d by the 
Perpendicoiar GS 10*54, the ProdoA is 5^3-63 : Or if 
87^9 the whole Som of the Sides, be multiply'd by. 
half the Perpendicular 6,g>, the Produift is sni^y the 
fane as before^wbich is the Aiea of the given Hexagon* 

By ScaU and Qnnpajfiu 

Extend the CompafTes from i to i2.2| that Extent 
wlU reach from 43.81 the fame Way to 573*^3 • Or 
extend from 2 to 12.2^ (bat Extent will reach from 
87.6 to 5'53'^3« 

VmMifirdtim. Every*regular Polygon is eqnal to 
the Parallelogram, or long Sqaare, whofe Length is 
equal to half the Sum of the Sides, and Breedth equal 
to the Perpendicular of the Polygon, as appears by 
the foregoing Figure ; for the Hexagon HIKLMN is 
made up of fix equilateral Triangles : And the Paral« 
lelogram OPQR is alfo composed of fix equilateral 
Triangles, that is, fire whole ones, and two Halves ; 
therefore the Parallelogram is equal co the Hexagon. 



A TABLE 



*■ I 



. V 



» *■ '^ 
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A TAhLEfir the more teadj fnditig tbs 



Numbex 
of Sides. 



3 

'4 

I 

9 
10 

XX 
XI 



NaflMT.. 



■ II 



Mttlripli^ 



Trigon 

Tetragon 

Pentagon 

Hexagon 

Heptagon 

061a gon 

Enn eagon 

Decagon 

Endecagon 

Dodecagon 



•4330'3 

XtOQOOOO 

1.720477 

2.5'98o7«5 




^.18x827 
7.694209 
9.5x4X50 
I 9>33ox2y 



Mnltip}y t]ie «qf aye of .the Side tigr. the tabolat 

Kuxnberj and the Produ6l is the Area of the Polygoa^ 

» 

He* H find ^^eft istnlar IhmtiH. 



. ThefeNambersafefciund 
by Trigoiionetry) thus ? 
Find the Angle at the Cen- 
Wfr of ,tlie»Pdljrson, byiH- 
viding 360 Degrees by the 
Number of Sides of the 
Mygon» 

Mxmnfh, Suppofe each 
Side of the Dodecagon an* 
nexM be I, and the Area 




; "▼» ^^^ 9^ 



Bivide 



-• • ^ ■ ■ «»i^i»««*.» 
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Divide 160 by x^t (rtie Number of Sides) and the 
Qooricnt it ^o I>greet for the Angle ACB ; the' hatf* 
theceof is iSy (he Augle DCB, whoft^CompIemenc to 
50 Degrees is 7jr Degrees, the Anjgle CBD : Then Uy^ 

As s.I)CB ijr Degrees, — .IC. An 0^)^97004 
To .jr, the half Si^'e DB, Log. — i 698970 . 
So is S.CBD 75 Degrees, ■ 9 9^4944 

To the Perpendioubur CD lS66o^s -0.270919 

Then «S56oxT mtiliiply^'d by .T (the half Side) the 
^roda^ is 9-320125, tht Area of the Dodecagon r^ 

• a 1 

Qtttr d. 



J IX. 0/tf CiRCL E, 

A Circle is a plain Figure, ooniti^in'd under one Line, 
which is cali'd a Circuniferencei unto which 
all Lines, drawn from a Point in the Middle of the 
Figure, call'd the Center, and falling upon tlfeCir*. 
cumference thereof, are all equal the one to the. 
other. The Circle contains more Space than s|ny pkia? 
Figure of equ4 Coropafi* ^. * • ' ' 

'T^/rm I* Haring the Dtameter and CiicufD/e« . 
rence, to &nt the Area. # 



HW RU L E. 



t ) 



Everx Circle is ^ual to a Parallelograoii .wh«fe 
Length is equii) to half the Circumference, ai^d the 
Breadth equal to half the Dii^eter^ therefoie multi*^ 

pi/ 



] 
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pljf hair the- Circuflifwence, by half the Diameter^ 
and the Produdl is the Area of the Circle. 



'J 



37.5. Half Circumf. 
xi.g Half Diameter. 



xo6y 
3SS 




»40x.xy Area* 



;. Thm, i£ the Diameter of i^ Circle (that is, the 
Line drawn croft the Circle through the Center) be* 
ai 5, and if the Circumferenqe Jje 71, the half of 
1} i* 3T»J» ^nd.tht half of ia.6 is n.3 ; which mul- 
^pljr'd tc^ether, the Pioduft it 491.15^ which is the 
Arei of th« Circle. ^ 

» PtmpnflMUn, Every Cirdle mty be cdnceiv'd to 
tie a PoJ^goA of aa infinite Number of $ides, and 
Ibfr Semidiameter mufl be eqtul to the PerpajidicuUr 
of fuch a Polygon, and the Ctrcnroference of the 
Circle equal to the Periphery of the Polygon* \ there- 
iJDre. half the Circumference, itoolfiply'd by half the 
Diameter, gives the Area as afore&id, 

. Or, (wifh'F. IgifMt, GafiM Pat dies) ** Every ^t^ircle 
•* is equal to a Redbangle- Triangle, one of wbofc* 
'^ Legs is tl)e I^adius^ and the nther a. right Line 
•* equal to the Circumference .of the Circle : f or- 
^ £uch a Triangle WlU be greater than anyPo* 
** lygon infcrib'd, and left thair .any . Poly goir 
^ circumfcrib'd, (by the 24th, ayth, idth, and 
^ a7ch Articles of the fcmth Book of his Elements* 
^ of Geometry). and therefore mnil be equal to the^ 

« Circle. 

la ^' For* 



9 2 Menfuratitm of Superficies. Part 1 1. 

<* For (fajTS he) (hoold it \.be grtater than .the 
** Circle, be the Exreft ts little as it wi]I| a iWy- 
** gon may be circnrnfcribM, whofe Difference, from 
^ c4ic Circle, ihall tie yet' Ufa than the DiHercnce 
<< between that Circle and the Rdftangle*'#rt:togfe ; 
^ and that that Polygon will he lefr thitin #he 
^ Trhngle, it ablhrd ; and if it be laid, thvt tHit 
*< re^angJed Triamgle is le/i than the Circle, an 
*^ infcrib'd Polygon may be made, which (hall b* 
^^ greater than that Triangle ; which is impoilUilp* 

^ This cannot bm be admitted at a PritKtpl*f * 
^^ That if two deteriiainateQiiantities, A and B^ 
*^ are ibeh, that if every imaginable Qpanritx, 
*< which it greater or left than A, it alfo greatev 
M or leA than Bj theft two Qinnthies A $ni & 
^ rnuft be efiiaL 

<« And thif Prtncifile being gittitted, wlMcb i» lit 
*< a .Manner felf^erident, k amy diredly be pMr*ifty 
<* that the Triangle (before mencionM) is eqtfal i*» 
^* the Circle ; becaofe erery imaginable {nfcrib'd 
<^ Figtirc^ whidi i$ left than tlie GIrde, is alAi Ufk 
^^ than the Triangk ; tnd trtry oircnmiMb'd Figurt 
*^ greater than the Circk| if alib greater than tkm 
** Trtailgle, 

JProhhm 2. Having the Diatfieter of a Circle, f# 

^nd the Circamfercnofl^ 

At 7 M S2, (b ik Che Diameter to the Cixcnln* 
lerence. 

Or, at XI § to ^Sft ^ i< the Diameter to the 
Circumference. 

Or, as X to 3*x4Xjr93, fo is the Diameter to the 
Circtttaftrence. 

* ' <■ ' 
Jjct the DtaiHeter i^tt in the krtmu Circle) be 2a.^,' 
this malciplyM by 22, and the Prodt^ it*497*2 ; 
which divided by 7, givet 7x,oi8 for the Circum- 
ference. 




atrntea 



jiSm^mim 9f99mf^^± 9% 



fefHnoe^ Or, (by che^fiC(iii4 Pmporcton) if 22.6 be 
nikiyjlirVl \>y jfft tht ThadxA «viU Ut So? ]• % fhis 
dnrided by 113) tj^e Q^iotient is 7I9 the Circumfe- 
repce. Or, (by the third Pmportion)'if 22.^ be 
i&a\t\^\^^ ioto*3.t4t593, tlit Prodnft it 7x«ooooQi8y 
the Circumferencie ; .whicd two laft Proportions are, 
^tlie iiiofi cka^. 






• • • 



..^ 



1x3)8023^(71 
79« ' 

22.d 

18S49JT8 

6i83t96 

^283186 • 

7i«ooooot8 

Extend the CQmpalTes from 7 to 22, 4»r frpqi 113 
to 355r or from x to 3<i4t ^9 ; iluifi Eteac' will 
reach from 22.6 to 71.. 

The Proportion of the Diameter of a Circle, to 
tbe Circumfi^rence, was never yet exa^Iy /bund, not* 
withftandlng many eminent leafned Men have |a^ 
bour'd very far therein ; amongd which, the excel* 
lent Van Cnltn hach hitherto out-done alt, in his 
having calculated the faid Proportion to 36. Places of 
DecimaJt, which are engraven upon his Tomb-ftone 
in St. iWerV Church in L«3Kt«» ^ which Numbers are 
thefe. 

' 3 Si^wtfi^ 



nm • i 1 — ■M^a— *■*— MMifc 
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» " * DiamKer. • ' ^ 

«^ I.OObOObOC>C}Od.OOOOO.OOOOO«OOOOO.OOOOO^eO6O0; 

Circumfeience. . 

Of which large Number thefe fix Placet, S^M^TSi 
anfwcriitg to the Diamerer i .ooooo, may be fufli* 
rient ; of tl^e th^ee Proportions,, as 7 to za, ixg to. 
375, and i to 3*1 41 f 9, I fhafi leave ray Reader t» 
life which of them he pleafes, bat flull commend 
the laft two as mod exaA, tho^ the firft be moft in> 
Ufe ; but in the following Work I (hall ule fome- 
timet one of them, and fometimes another, but four 
the moft P2.rt ibat of Kss Qt^m, »Sr being moft exa^. 

IProbTem |. Harfn^i the Circutaference oT a Circle ji . 
to find the jQLiaisetet. 

jt ,. ' 

As t is to •3x8309^ (b is the CircmnfercOfie to the^ 
Diameter. _ . 

Or, as 3^:5: .to SI 3, £0 i% theCircita)&reoce.to th^ 
Diameter. ' , ^ 

Or, as 22r to- 7, [b is the Circumferciice..to the^ 
Diametet • . 

Let the CWciimfitt^e be 71, (»• in the former 
Circle) if. 318309 be multiply'd by 71, (as by the- 
€rft Proportion) the ProdiifV will be iV5^99939 for 
tie I>ia"nietef. Or, by the fecond Proportion, 1^3; 
nraJtipIy'a.by 71, the- i>rod'ua Is ^013 j which 'di- 
vided by 357, the Qpocient will be ua.6, the Diame- 
' vr. 'Or^%yxhc third Proportion, 71' multiply*d l^y- 
% the Prodo^ is 497 5^ thisiidividcd by aa, the Qgo. 
iic»& is 22*^909, the iHametcr^ 









AMi^MM«*MUteMi>rfBaM<>M-MMiMM«MM..«« 






■>——>■ liftl II 1 1 



.318309 . wj, 7* 

71 V 7 



3183091 iTi aa)497(aa.rt(, 

^i9s63: 79^' 44^ 

a:^'589»»t- $55)8023(22.5* 57 

7t« 44 

923 • r3o. 

^ 710 IIO< 



^130 



i .'1 



Tbusi bjT both the firft Pdrtioni) the Dt&meter m 
7A.6y but bjR thehft'it fklls fomeihing ihort,. 

i^ 5!bd(b and Gmpajfesi. 

Extend the GompafTrs from 3^x4159 to i^ tha^ 
Extent will reach from 71 to X2.6| whicl^ is the Dia* 
jBeter fought* 

Or yoiMnay extend* ffem r to .3t€3o9r- 

Or ffom 22 to 7. 

Or from 355 10*^1x3 ^ the £im« wiB reach from 79 
to 22.6). as before^ 

Note^ Th^t if theCircamfefencebe% the Qiame* 
ter will be .3x8309. 

^obitmi^ Haying thtf^ Diameter of » Glrclf) to 
find the Area. 

Atl Circles are* m Proponion «ne to another, at 

are th«' S^atte ff ttleir*Ditaeters,,(by Bh^. 11. 2^) 

||(dw, the Area of a Circle, whofe Diameter is x, will 

ke •785398^ according XQffauCukn't Kto|ortioabe- 

/■ ibre 



9* i k4m i ^ 4 ikftrfiitt. Part 

fore oieficion'd; bat fiar Praftice .7854 will befoffi-^ 
cleat 5 ThcKfore, . . 

As I (the Sqvare of tlie Diameter z) is to •781^49 ib' 
la f to«7^ (die Square bt ii«6y the Diameier of <he 
given Circle) to 461.1 f, (die Area of the ^vmA CiK 
ole :) BfUy - - .... 

According to Mttlm^t Proportion; ' 

At 4ya : 355 : : 5KO.75 : 401.15, the fame as 
befove. • 

But) if you ufe ArcUmidts^t Proportion, €zy^ 

M 14 t II : : 5iA»7< : 401.31 ; which Area is 
gre at e r t han by the two former Proportions ; though 
in imall Circles this is neil enough the Truth. See 
the Working of all thefe. 

xuS DtajMter af eihe formrr^CticIe. 

2X.5 

ijyS ' 






5x0x76 t;^ fk^aae of «be £4d i)U»eiieiii 

- CI 111 11 ■ \ 

^04304 :• ' 
2.5-5 380 

. ■ - . L4o66«9 
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By Scale and Qmpajfa. 

The Extent from i to 22.6, being twice tarii*d 
•«Ter from •7654, wiR fall at the kfi upoa 40i.x5;)i 
the Are*. 

1x5 At4f2 / 3T5 i •• rjo.75 

4 Bvr 






4fa • 2yya8o 






4S^)t^t 3 19.80(401 ril^r 



1806 



f«9 

TtBt 

a260fptf 
»250 



• • • •, 



1 



I ^ 
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As 14 : ir :: SiO'j€ 



r4)r^^835(^i.3z 

x8 
14 

45 
4»* 

»4 



tnllm f « H»vifig tbe Circnmfefeiiee of a Circle^ 
la find the Arei« . 

Bectofe the Dk^tMtm tii Cifcles are proportional ta 
tkefr CircnmfcreacM ; that it, at the Diameter of one. 
Circle is to iti Circuroference ; fo is the Diameter of 
another Cii«k to its Ctrcomference. Therefore the 
Area's of Circles* are to one another, as the«Squares or 
the Circumferences* Andi^ the Circumference of a 
Circle be i, the Area of that Q\xc\t will be .07958 ^ 
then the Square of 1 is i, and the Square of 71 (the 
Circumference of the former Ciicle) is 5041. There- 
fore it will ben 

Sq. Cir. Area Sq.CiiiVmf. 
As a :: .07978 :: 504a 

5041 

79T« 
4 397900 

m I ■> 

401.1^278 Area*. 

Or 



\ • 
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OrtlHis^ . 

AtSS:7: 15041 

X 7 ■ 



W)3yi87(4oo.5i8 Arca« 

79* 

■■■■*•■■ * 

4 704 

S420 76 

Area* 
Or, As Z420 : 113 : : 5041 : 4oi.X5. 

ProbJim 6J By haivipg the 1>i4metcr^- to find the 
5(Ld< of. a S(guai5 chat if eqiul in , Ariea to that Circle. 

J ' '- •• • • : '■ ■ 

If ttie Dtaipcter of a Circle he i| the Side of a 
jl^u^e A^iial thereunto will l^ .SSdi, Therefarc^ 

c 

' As 1 iJS86z I : 22*6 (the 

22.6 



- • 



i> 




To 20.02812 the Side of the Sfuare AC 



Lit 



k — 



1.00 'Jikitfura6M(f^arp(i^ PaitlL \ 



*iM^^ 




lifC the Ditmetcr df the Circle EF 0t GH, be 2v6, 
<ar beftwfl) to find the Side of the Square AC» AD, &c. 
If,^«l he mM^y^by 2^.6, che Produa is 
ao;o28x2, which it the Side of a Square, eqoal in 
Ve^t« the CiicU gW«if ; for if 20.01812 be rnulti- 
ply'd i^rtMire, that i^ b|rlcft]f, it will produce 
4ox.i2)rjr907344) which if mearly ^ual to the Ares 
found in^the kft I>t6bleflu 

• 

You may find the SidiTcif the aqoSffTf^iul, by ex* 
traaing the fauarc Root out of the Avii of the given 
Cifole. -.' 






4»« 



^^■diiwi— i^ - iiii ■ 111 I I ■■■■*—— ^■^—^—t 
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m ■ "• 



401.15(20.0187^9^ Side of the S^oare. 
4 



^4ooa)oi.xjroo 
'8004 



•400487349600 
• • • • 320^84 

28034 

1182 

8dz 

360 
az 

30 



N:b. By this Method of extra^tlngtheiDiaareltoot 
'•of' the Area, yon may BriA the Side of a Square eqaal 
to any plain Figure, regular or irregular. 

l^Mtm 7; By haviifg the Circutnferefite, to find 
the Side of the Square e^aal. 

If the Circumference of a Circle be x, the Side of 
'the Square equal will be .1821. Therefore, 

At X : ;a82f :: 71 (the Circumference.) j 

• . 71 . . • 

aSaX 
*9747 



90.0201 the Side dfthfc Saakte^ 



( 



I 
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Froi^Iem 9. H<ivinf{ the Dlamertr, to find the Side 
of a Square which;nuy be infcrib'd in that Circle. 

If the Diamecef of a Circle be i, the Side of (Jic 
Sqaare-^itHrrib'd will be .7071. Therefore, 
As X : •707c :: 22.S 

22«5 



42426 
I4142 
14142 



To If. 98046 the Side EG infcrib'd. 
Or, if 3roa fquare the Semidi^mecer, and donUe 
thar Square, the fquare Root of the doubled Square 
will be the Side of the Square infcribW For (by Emh 
c/i<ri.47.) the Sqttare of the Hypothenufe EG is equal 
to the Sum of the other two Legs, EO and OG* 
XI. 3 Semidiaiuecer. 



II. 3 



3B9 
>'3 



^27 69 the Sqa ire of EO, which double, becao(c 
2 CEO=OG, 



25;.3S(x;.^ Roor, which is the Side of the Sqiu 

i2y 

309)3038 
,2781 



3l8ti;2y700 



1 9^ ProUem 
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Ghap. I. Mevfi&aiion rf Superficies. loj 

"BfUem 9. Hiving the Citcnmfeirence, to find the 
Side of a Square which laay be iiifcrib'd. 

If the Circumference be t, the Side of the Squire 
ififcribM will be .225 iv Tbereforej 

As I : .2251 :: 71 

22'5fl 

15757 



S5.9S21 tht^kk of the Square EG. 

Bfcau/e that in each of the four lail Problems, >/s. 
ehe6thy 7rh, 8th, and 9th, there is a Proportion laid 
down, it will be 'tk€y to wor-lc thefn .with Scale and 
Conpaffet ; for if ypu (xtend^fhe Compaifes from the 
^rik to the fesond, that Extent will reach from the 
third to the fourth. As in the la(t Problem, where 
the Proportion is as i to ^i^yi, €q it 71 to the Side 
of the Square 15.9921. Here- extend the Compaffes 
from I to.X25i ; that Extent wiD reach from 71 to 
15,98 ; and ib of the nft. But the 5th mud be 
wrongbt like the 4th, tkot | -extend the CompafTei 
ftoro I to 71 ; that Extent, turn*d over the fame Way 
from .07958) will fall, at the lail, upon 40X.i5. 

9r0bkm 10. Hairing the Area, to find the Diame- 
ter. 

IT the Area of a Circle be z, the Square of tbs Dia* 
tsctef thereof is 1.2732. Therefore^ 



I •' 



K X As 



L .. 
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Affca, <q. lXan« Area. 

A$ \ '^ i-^TS^ :• 401.15 
4oi.iy 



1173* 
50928 



jrio*744i8o(^».599 the >itttctt#. 

4 




445)*^74 



4*09)4494* 

4pyg» 

4ti89)4Stfo89 
406701 

a937» 

i9fy 5rtf J^ mi Cmpages. 

Eitend the CoirpaHet from x to 1.273a ; that 
•ent will r«rch from 401.1 ;ir to .T*0'74i ^^* Then 
divide the Space between i and 51.0.74 into two 
equal Farts, and ymril find the middle Point at 
22.6. Or yon may divide the Space upon the Line 
of Numbers, between 401. TT and •7854, into two 
equal Parrs, and one of thofe Parts-Will reach from x 
to 2x*6j the Diameter ibaght. 



Jfrobltm* 



-'-■" "'■ - "" ■— 



* Trobim IX. Having the Areaj tofiiid theGiitQin* 
ference. 

if the Area of a 'Circle he i, the S^m^ 4f the 
€if GumfettTKje MU be 1 2.56^37, Tbet^<*e, 

Ar. Sq* Circomf. Area. 
As X : X2.y6637 :y4or*xy 
401. IT 



' 6283185 
x 256637 
1 256637 
50165:48 

Circami!^ 



^040.99^3255d(7«i.9i^99 ttooL 
49 

1 09)14099 
X268X 



14189)14x893 
127701 

■ m 

• 141989)1419225 

X2779OX 

»i4X9989)i4i3245o 

1277990X 

< ^ til 

DN4df t1i|« Spa-c« bet^^tn 401. V5 aiid ^Cl'^r^^, tfp^ 

*A tlw Line, ijitb two eifuai Pswuj oiicf of thoft 

Parts w^aifctfGli^ from j to ^*^ the Cifettiafeieilco 
Ibughf ' 
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JfrMtm I a. Havipg the Area, to findthc Side of a 
8<iuare infcrib^d. 

If Che Area o^ a Circle be j,^h|5 Area of aSq^aie 
infcrib'd wiiWii thai Cifclc wUl be ^366. There- 



ibre, 

As % : 401. H * •^S^^ 
.6366 

240690 
240690 

240690 



aTy-37»o9o(x5.^ Root, wfeici ii. the Side of the 
^jj 3/ vy-v , ^ (Square foogbt. 



a5)«T5 



J 



1 ay i : r 

'1: ;'"■■' 



3*9)3037 
^7 



3188)25620 
^5704 



1x690 

The fame Reafon may be given for the laft Pro- 
portion, that was given befoi* for the Proportion of 
Circles to the Squares ftf their Diameters and Circum- 
ferences ; for not only theSq«aiw,of the Diameters 
and Circumferences are inTroportion to the Circles 

. ^cy belong to, but alfo all Figures infcriU'd or cir- 
eumfGrib'<^ have the Squares of rthfirjijce Sides p^p- 

; yortional to the <:irclcs^ thy ^re i'nfijf ib'd in, or cir* 
curofcrib'd about ; "and alfo te the Figures rhenffclvcs ; 
Xhe Sqtuxe of any Side of one Figuift it tbe Area of 
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tb«^t Ftgwf). at thfi Square of the like Side of another 
fimilar Figure is to the.^ea thereoJF, at jrou ina/-6nd 
jprov*^ at large in. Euclid^ Sturmitis^ Mathe/ts EmicUataj 
and other Authors, but' will be too larg^ to infert ia 

thu Place. 

> • > • • • ^^ 

. Eitend the Compailet.fiois x to 401. x^) that Ex* 
tent will reach froiii Ji^fiS to 257.37 ; the half Space 
between that and x is at x 5.5^8, the Side of the Square* 

^rdhm 13. Having tb« Sklf of a Square, to find 
tbt Piameter of the rirRiimfrrihing Circle^ 

If the Side of a Square be x, the iMameter of a[ 
Circle that will cironmrcribe that Sq^urei will U 
be x»4i^2,i Therefbrej 

ft 

As X : 1.4x42 :: x5^ 

15.98 . ^ 



' * . 




22,5989 1 5 the Diafcetjcr. fifoght. 

Bj Scale and Qm^ajfes. 

Extend the CompsUIet from x to x.4X42) and tlat 
Extent will xtach from x 5*98 to 22.5| the DianlBttr 
ibught. <T ' 



^1 



>. 



* t 






T 



lot MtfifnniHoH ifSHpu^t. PiUrfi^ 

Tfhiem 14. Having th« SM« of » 'Sfoarei .to find 
Hie DUtBcttr of ftCiit>le eqixtl. 

' If the Side of a Square t^ x> the D'ametef 6f aU 
Cixcle equal thereunto will he l.ia^. Thereiltte^. 

Side Diam. Side of a Square. 

As 1 :.x4n^ti 2o«oaVr ' 

I.X28 

t6oa^i8 

4oo):8a • i . 4 . . 
200291 

iiiii liiiiii 111 I * ,.a .U «. 

, 22.5928248 Diameter* 

1^ Sedi Md Compajfeu 

Extend the CorapiTes from t^'tb 1.128 ; ftiat Ex^- 
ttflt will r^ach frcm 20.02.9x .(the Side of the Square 
fivcn) to 22.^, the Dlstmece'r ot -the Circle fought. 

FnUem IS* Having the Side W«-4l^uare, to find. 
the Circumference of the circuniferifaiig Circle. 

If the Side of a Square be x, tlliCtMimference of 
a Circle that will encompais that S<|)aare) will be^ 
4,443, therefore, 

Side Sq. Circnro* Side Sq*""* 
As X : 4.443' Iv Or.58^ - 
i5:9B 






3f M4 
J9©87 
22a I jL 

4443 

> . 1 1*1 



70.999x4 the CircDm& 
Bj Scale and Compajfes, 

l^t^nd the CompafTes from x to 4.4439 that Extent 
will reach from 15.98 to 7X, the Circuroference. 



K, - —'- 
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Ftr^Uem itf. Having the Side of a Square, to find 
the Circumference of a Circle that will he equal thert* 
nntOk ' 

If the Sid( of thi! Square .be i, the Circumferenc* 
of a Circle that %vm be equal thereuntOjflian be a.yAx* 

Asi s. 3.547 ;: 200291 

3-545 
• zoox4ff 

»o«x4Tt 
000873 

^ 

71.003x59^ dicClreiitt^ 

Bjf Stale andOmpaJes. 

Stkad'thf Coifi^^ffu from 1 to 3.547, that Fxfeh*^ 
Will r«gch fjcpjm 2owp^^ t0 7^ theCiccumftwiicf- 
lbught^ 

In fereral of, the foregoing Problenw, where the ' '^ 
Biameter. and Circumference is rcquir'd, the Aafwtrtx 
are not exadlJy< the fame as the Diameter and Circam* 
ference of the given Circle, but are 'Tom^times too 
much, and fometimes too little^. at in the two laft 
Problems^^ where the Anfwcri in -each {houW be 71, 
the one being too much, and the other too little, . The 
Reafon of this is, the fmall defcft that happens to be 
in the Decimal Fra£lion8, they being fbmetimes too- 
, great, aniforactiroes too little j^yec the Defe^ is fo^ 
finall, that it U ncedlcfs to calculate them* to moct 
ExaAnefs.^ . ' ■ - ■ 
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-JL 



i I o Menfuratim of Supeffcih. Pkrt It. 



JX* Of, aSEMlClK CLE^ 

^T*0 find tbe Atticftht Semicircle^ this it 

Ui R U L E^ 

Mnlriply the fourth Pari of the Circumference of 
the whole Circle (that it, half the Areh-Linc) Ujr the 
Semidiamtter, the Kxp^uft is the Area. 

Let A9C be a Semi* 
ciVcle, whofc Diaine' 
ter 22.6, and the half 
CircufTiference^orArch 
line, ACB, ii ^sri 
. I T>/i»n^^ l 3^.(r \ t. the Half thereof it 

^' :: , S: — ^-L ,^,4^,which woltiply 

bf theSemidiameter ixv§, tddlbePfodna k 2^57^^ 
the Area of the Semicircle. 

17.75 the half Arch-lin*^ 
^ rul thcScmidiarocter* 




; /. 



* » 




200.57; "^^^ ^^* °^ ^^* Semicircle* 

'By &<tfo <iwi Con^ajfes. 

Eictend'thc GompaiTes from i to ir.3 ; that E»en^ 
Vflll reach from 17.75.10 200.575^ the Acta. 

If only the Diameter of the fifemioircle be given, 
you may fajr, by the l^ule of Tljree^ ^ 

A« I is to .3927, to is tfie Square of the Diameter 

to the Acea,. 

0j 
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^ ' ■ '.'.. ' i "^ .^ . ., 

Evtend t^e ComfaJTetfrom i to the Piameter i2.5^ 
that E«tcnt turn'd twice from •39x7^ will ceach. ac 
the kifl, toaoo.57y. 

• m 

§Xl Of a Q.UADR.ANT. 

r^ find the Area of a Qpadraat) or fixirtli Pan df 
a Circle, this it 

7^» R U L E. " ''' 

Multi^lj half the Artfb-ltneof the Qiiaidrahr(thsft 
is, the eighth Pan of the Circqmference of the wbdc 
Circle) by the Semidiameter) and the Pfod«dl is -cbt 
Area of^heQpadrant, 
. Let ABC he a Quadrant, or 
fourth Part of a Cirde^ wh<^ 
Radius, or Semidiameteryit xi.j, 
and the half Arch-line 8.87 ^ ; 
thefe multiply 'd together , the 
Produdl it 100.2875 for the 
Area* 

Thefe are the Rules and Ways commonly giren for 
finding the Area of a Semicircle and Qjiadrant ; but^ 
I think, it is as gotjd a ,Way, to find the Area of the 
whole Circle, and then take half that Area for the 
Semicircle, and a fourth Part for the Quadrant* 

Before I proceed to fliew how to find the Area of 
the Se^r, and Segment of a Circle, I ihall fhew 
how .to find the Length of the Arch*line| Lioth Gee* 
metrically and ^drft/iineri rv%i '■ ' 
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DiriSle tbrChonl-line AB into four equal Parcs^ aftd 
'l^toneof rhefe Parti.frora B coC, and draw a Line 
Irom C CO three 6f thofe Parts at D ; £o flxali CD be 
tqpml CO lalf Che Arch-Uoe ACB| 




To fid iU Zengib of the ArcUine Arklh 

mmcaltf. ^ 

BMIititjr tlie Chord of haliT die Segment AC or 
^B hf 8, and Aom ciie PioduA fubfraa' the Chord <^ 
the whole Stgneac A% and dfride the Remainder 
^•3) the Qiiotient u the Arch«line ACB (boghl. 




tS^ AC 

• 4 

158:4 



MP 



u 



3)'a4 
Arc&lioe 4x354 



dB9thi^ 



^f1^ 



Chap. I'. Met^krgtitm of Si^er fetes, f i j 

Another U^aj. 

From the donbit Ch«Kl of kHf^k^ Stgncai^*! Arai^ 
fiibtr^ft the Choid of rbe 8<gf9««(, mm third P«rt of 
the Difireoce added rp iha douhfe Chord of hUf the 
Segment's Arch, th« 9un ii (bf Anch-lina of the 
vrbole Segfnent, 

ThiU| if AC S9«8 be dooUid, iuqiUms ^^ ; ftom 
which if you fubtra£b 34*4, the Remaiadfir u fs^ 
^ which divided by 3, the Qjiotient ii 1.733 ' ^^^' ^d- 
fled to 39^, (the douUe Chovd ^ the h«(f Stgoieiit) 
the Sum it 4x-333* Sp if thr McM'mt ACB was 
firetch'd out fi^it, k Wi9«ld thfo ooflfrain 4^*33^ 
inch Parts as the Chord AB contains 34.4 of the hJce 

ftnii. 

r 

Thefe two Baits nsty vtrfi MttyTbe fsor'd out of' 
the Table of natural Sines ; thui, 

^ Soppofe (in tho tepneK Bifure) «he "Arch ACB to 

'■ contain 1 20 Degaots, the natural Sine of half, yin» 

I of 60 Degrees, it. .Stfoa, which being doubled, i$ 

173204, which i»4fafL Chord of the whde S2oI>eg. 

that is AB. Then|:^>4nd the Chord of the, half 

Arch, VIS. AC iTn TligiMit, the half of it 30 Degrees, 

the nanira)^i|ir4bcii00f i^-. Jteoo ; which, doubled, 

SDakes iboooiO for the Qhord AC ; then, according to 

the firft Rule, multipli^Jbooooo by 8, the Produ^ is 

800000 ; from which fabtraft 173204, (the Chord 

AB) and the Remainder is 626796 ; which divide by 

3, the Q.uQtient is 26893a, which is the Length of 

the Arch*line ACB, apcording to the firft Rule. Now 

Jet ns examine how near this comes to the true Qiun- 

" til^ ^ Iht' Asoh pmpasfd 1 if the RadtUf or S»midia<* 

meter of urC^e he 100000, 4^ it is in the Table of 

Sines) then the Circumference will be 629318 ;, and 

becaufe tap Degrees Js the third Part of. tii« Qicc2e| - 

I take^ the third Part of 62^3x8 is 209429, which is . 

L thetrf e Qsianclty of the Arch ACB in &ch Parts as 

' -^ L tht 
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the SemidUfseter conctint loeooO) and differs fiom 
chat before found ^07^ which it a Thing inooniidera- 
Ue in Bra(Hcd! Mtnfmdiimu The latter of the fof«» 
going Rulet agrees exuStly with the former, and 
therefore the Diiliarence will be the fame as above ^ 
«tther of the Rules gives the Qpantity of the Arph- 
line too little, and the greater the Arch, the greater 
the Error. If you know the Degrees that are con* 
tain'd in the Segment's Arcb^ and would have the 
Arch-line irtry exadUfi joo nay reafoa thus by Che 
Bait ef Thnt. 

At fhaCifoJe'tFerij^ery in Degrees : is to its Pe* 
fftphery in eqoal Parts ; : fo is the Arch in Degrees 
and decimal PaKs : to the Ikme Arch in equal Part;. 



Suppofe the Circumfntnce of a Circle be 7x1 and 
iuppofe the Arch to contain 5a Degrees^ 15 Minutes, 
(the Defimal of 15 Minutes is ,25) then fay , 

Dcg^ Parts. Deg. 
As ifio : 71 7 : fi-sjr 

' • 71 ^ 




, - < 3«io)37o|9.7J(to.30f /ere. . 

*5a the f 1 Degrees x jr Minutes will ; oomain to/^oy 
of fuch Piircs as . the Ciccomferenca contains 7x. "* ' 

Ttitt? have I (hew'd feveral \^ays of <in4iQg the 
Meafure of the Curve- line of any Part of a Circle ve* 
ry near thft Truth. The aeit Thing I (ball Aewy is, 

.1 *•. 
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Horn to find the Diameter of a Qrck^ by ba^ 
ving the Chord ofid verfed Sine of the Seg- 
ment ArithmeticaUy. 

Becaufe the 
Chord AB cuts 
the Diameter EC 
at right Aagles, 
therefore the Se- 
mi chord AD or / 
D^ is a mean / 
proporcionaLLiiie • 
Letweeu the Parts ; 
of the Diameter l 
CD and DE, (b/ \ 
£tic.6. x3.)There« ' 
fcre^ if ycafquare 
the Semichord 
aId or Dfi, and 

divide that Squa. v 

by the verfed ^itit CD, the Qaoticnt will be ijie Pare 
of the Diameter wanting ; to which add the given 
verfed Sine CD, and the Sum is the Diameter fought. 

EuamfU. Let ACB be a Segment given, whofe 
Cht»d AB is 35, and the verfed Sine CD 6 ; haJf 36 
is 18, which fquar^d, makes 524 ; this divided by 
6j Che (iwtient is 54 ; to which add 6, the Snm im 
60, the Dumeter of the Circle CE. 



'••♦••.-L—- ♦•^'' 
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18 half the Chord. 
18 

18 

4)334 thftSquafe of AD. 

54 f be Part wanting DK. 
4 the verfed Sine CD add* 

do the Diameter CE» 

§ XII. Of the SeUor of k CIRCLE. 

ASfaor of a ' Circle ii oomftrehended isidcr twoi 
iUdii, or Sfnidiaraerett, wbi^ art AippoaVi 
not tn nike one rij^lu line^ and a Pan of the Cir* 
cumference ; whence a Se^r may be either left tm 
greater i>hftO a 5f imcirclc; To find the Area or f«* 
fCfffifiiJ Ooeeent thcfeofj chit it 

r*« RULE. 

Molfiplf hiJfiht AccVliiM hf theSeiidk i B ee w ^ 
and ttit PradiiA it tiie Aaea. 

bccAMC^eflieacSir'Of a Cirde given^ wliol^ 
SemidianieterADor BO i« ft4.$i, ond tbe iiitil^lilie 
ACB (by the firft Rule, fag. 1x0.) I find to be 47^ 
the Half thereof^ 21.8, l>eing muhtplyM by 24.7, 
(the Seroidiameter) the Produdl is ji}8.6j which is 
Che Area of the Sedor ACAD. 



22 
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32 

8 



^^6 
3^2 Sabtnhead. 



rt» 



3)136.8 

45.6 Arch-line, 
31.8 half. 




. 5jr8.66 the Atta. ' "^ 

Again* Let LMKQ be* a SeQor greater ahan a 8e* 
mickcle, i^hoff Semidiafldetcr LO'or KO it ao.5, and 
the Line ^4 equals x6 a fourth Pirt of the Arch-line 
UMN 21, the Double whereof it 411 equal to the 
Archi^line L&M or McN ; or by thr Arithmetical Rale, 
t^Z' iiO) the faid Arch is found to be 42.333, which 
maitiply'J by 3o.5, the Seroidiametertnakes 872.0598 
§at the Area of the Se^or LMNO. 

Sse the follocving Work. 



L a 



203 







£T-4 Chord MH. 
3X117.0 • 87140598 Area, 

, 43-333 Arch Hire. 

f XIIL Of the Segment^ a Circle. 

A Segment of a Ckd^ m « VaJt terminated by a 
Right-line left Chan the Dtaneter|Caird a Cfa^j 
a«4 by a ftafttfTtciiciaieQirtifiMnce^ 

To find the iiieA Af the Besmmt t>f a <Girck, yon 
mnft, fidfc) find the Oimre of thciHsaie Cirda, aad 
dvavr the two Sefliidiataenrs, ttaeby coMfpIeatuig 
^h« Sttlor^ at in the Mlowing l^gave^ l^taft f ty 
the kil Seftioa) iad'the Area of the wfaole raeODr 
CAOBC, aa4 c^ea <liy Bed. f .) find thf iAarea of the 
Triangle ABC,, and i)ibcn£l tiie Area^oF the TrMigie 
OTt of the Area of the IBaaor, the itciaaiader is the 
Aarea of the Segment. 

Othei- 



dttf.!. Mn^^ntA^ n^ 




5Poa may,with- 
cxjt defcribing 
Hie Figure,find 
the SemidU' 
meter of the 
Circle l^y tftie 
Aritfimetical 
Rtile, f. X13 ; 
andiir thiiBMilnBetittlSHliyfMf .««o^*MI the Affcl»- 
line; then multiply half the Arch-liiw ^tlNr Semi- 
diameter, fb have yon the Ar^ ^Jitetifai/' Then 
fubtf^^ the verM Sine from the Semidiameteri the 
RcmainAe ii «te Vwtfmdkaokx of the Viiiiigle ; mmk ' 
multiply the half Chord bjT the Perpendicular, the 
Prodtidl is the Area of «lie VvUngle. Then fnbtra^ 
the Area of the Triangle tmm the Area of the Sedlor, 
and thi,tiiMHMiStfimnheAKa of the Segment, Seethe 
Work. 




m ■ ^0 Mtt «^ 

18a — 

Mf 4t^5 the Dimneitr «f 4he Cbcle* 

^.6 DE Sulitrah2nd« 
xx-15 remains the Perpendicular EC. 
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litis the PerpendicukrEC. 
X7.5 li»lf(lttChCKdA£orE& 

5175 

780J 

xiiS 



20&25 Cbt Sqiaic of AB. 
92atf tlie Sqnrt «r D£ che rerfed Sine. 

* 35B.4X Saflb 
The r^iitre Rooi Ibeiwr is t^,^ the Ch«»d AD. 

159^8 
80b. gr the Cbocd AIL 

a)4i.y6 the Arch-line. 

ao.78 half. 
-ao.7f Scmidiamcter. 

X039Q 

14T4^ 
4156 



F^bi 431 .1850 Aret of the Se6tor. 
Sabcraft y9fti25 Areii of the Trlang. 
Rem MAS 236.060 Area of the Segment. 1 



Again, 



Chap. I . Mnfw^dw of SKpufem. X3i 

Again, Let MACBM be a Segment greater tban » 
Semicircle ; obferve t;he former iitakt in aH Wttjft(Hj 
fts in the lafl Example, only inftead of fnbtn^ting the 
Area of the Triangle ont of the Area of tht Se^kar^ 
^^ you mnft add it thereuntO|, as may plainly apfcap 
9f the following Figure. 



9 



92.0 

20. 



3)7* 

a4half ArcVIine 
X z*^4 Semidiam* 

2328 



279.3c Am dfthe SeOof LACBL. 




17.17 



xoaf balfthABai^MiL 
5>53 ^tlit Perpendicular UfeJ , ^ 

5"jr 



56*682; the Aria fiftiieTrifimEbALM; 
279.36 the Area of the Seaor add. 

336.043^ the Aica of the Segmtnt fbnghar 



♦XIV, Of 
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J XIV. Of Compound FIGURES- 

MIX*b or compcmnd Fi^arfS| are fuch as are 
compo^d of reailiiiial ami carvilineal FifiDtei 
together. 

To find the Area of fuch tnix'd Figures, yoo muft 
Hud the Area of the feveral Figures of whurh the 
whole compound Figure is composed, and add all the 
Area't together, and the Sum will be the Area of the 
whole compoand Figure 



32*a Sum* 

i6«i balf« 
34 DiagionaL 

4«3 



547.4 Area of the 
(Trapeuttjn. 
B^13< half the Arch-Iiqe Aa& 
14 J3 Semidiimeteir of the Arch AaB« 





iyx.79988 Arei of the 8e^, 



Fiom 



Chap, 1* Mdifuraikn of &^erficies. 12; 

■■■■ " III - — — — ^w^imJ^^—— M— HB^> 

From 14.83 Semidiameter, 
fabcndl 3.4 verfed Sine. 



Rem. 11*43 Perpend, of the Ttiangle. 
9.45 half the Chord AB. 



» • 




X08.0X3T the Area of the Triangle fabtraOed 
i5t,79$9 from the Area of the Sedhur. 
■ ' ■■ 

43*7864 the Area of the Segment AaBA. 

12.19 tialf the Arch-line CcD. 
30,64 Semidiamcter. 

487* 
7314 

11438 



^SijSotS the Area of the ScAor. 

From ao.64 the Semidiameter, 
iiibtraft 3.5 verfed Sine* 

Remaind. X7«Z4 Perpendicular of the TriangleJ 
/, XX.5 half the Chord DC. 

».7»4 
'7'4 

Snbtr. 197. 1 TO Area ot|he TtUngle^'^' 

from 251.602 the Area c^ the Se^i^w 

•"^"^•"■"•■^ 

Rem* 54*492 the Area of the Segment CcDC. 
43.786 the Area of the Segment AaBA* 
547.4 the Area of the Trapezium. 

ikim £45*678 Che Area of the Whole* 



$xv, 



mm* 
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9 XV. 0/ </» E L L I P S^>f. 

AK Ellipfiti or Oral, It % Figure bounded hj m re- 
gular Curve-line, returning into itfelf • boe of 
.its twoDiametert| catting each other in rbe Centre^ 
one u longer than the other, in which it dffen fioitt 
the Circle. To find the Area thereof, this \% 

Tte RU LB. 

Multiply the tranlVerfe Diametv by the Dm jngare, 
and mulr)]^ that PMduA by •^^4) iMi Taft Kroduft 
is the Area of the Oval. 




• . t 



.1 . t 



\ •. ? 



A . t 



Ci.$ 






61.6 the tranfverfe Diameter. 
4^ CIm ooniug»ce DlameceK 




3735.04 the HfAangle. 
.7854 ftie Area of Unity. 

. X094016.. 

7367510 
a I 08031 
1^14578 

ai 4^. X 0041 6 the Kstt% 9i t\Xt Q v^L 

pMrnon/hatim^ If yoa ciffovmfirrUie any £Mipiis 
wicK a Civcky Mid ftp|^e a» kifintte Slfxnbtft of 
CbopKlrliiiea drawing thftrcHif M fftnllel to< the conjiar* 
gate Diameter) as thoft in the foUowring FiyW) 
ckM ia w'ii ite, 

Af DA) the Diameter 0f the Ciicfe, : is to Nn, rhe 
Mlll)ugite Diameter of the EYli^fis : : fo is 8<iB, any 
Chord in fii^ Ckcl^i to b air) its refjpe^lve OrdiLnaie 
in the Elllpfk. 



FoT) a«coidtng 40 the Pvperty of ihle <%rdkp 

it is I I I aS X Ta s± D Ba. 

bf the Property of the Elliyfis^ 
a TC : KC : : aS K T» : Q ha. 

D TC : D NC : : D 8a ; Q ba. 
T6 : NC : : Ba : ba. 
2TC : aNC : : aBa : iba. 
DA : Nn : : BaB : baU 



And 

• • 

icis 

I, X, 
3ihence 
Confeii. 
That is 



1: 

S 
4 
S 
6 



Bat the $11^ of an infinite Series of fuch Chords, 
as U^ do conftitute the Area of the Circle. And 
the.^m of the like Series of their refpe£tive Ordinates 
as bab^ do conftitute the Area of the Ellipfis. 

M Therefor*', 
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126 Menfwration of Suptrjicies. P*rt H. 




^4 



Tbeftfore, AsTS : 
to'Nn : : Circles A- 
rea : to the Ellipfis 
Area. Bdc TS : Nn 
: : n TS : TSxNn 5 
whence ic follows 
that, 

As a TS: Circles 
Area : : lb is TSk 
Nn : ElltpiisArea. 



Cbniefuently, Ai i : to .78^4 : : fo is the Rcft- 
an^e, or Proda6l of the tranfverfe and conjugate Di- 
ametei of anj Ellipfis : to its Area. 

Hence it it eify to conceive, that the fqnare Root 
of the Prododt of the tranfverfe and conjugate Diam^ 
ttny will he the Dtaneccr of a Cirde equal -to the 
£lli|»/is» 

Hence alfo all Segnentt of an Ellipfis, and ks ctr« 
cumfcribing Circle, (whdfe . Bafes »re parallel to the 
conjugate Diameter, and of the fame Height) are ia 
Proportion one to another, as their Bafes are, that is, 

As BaB : bal^ t: Area Segment BTB : Area Seg- 
ment bTb. 

Or, AsTS : Kn :: Area iSegment BTB : Area Segr 
ment bTb. 

The Area of everjr EUipfis is a mean Proportional 
between the Area's of i» circamrcribing and iii^fcrib^'d 
Citi^Jjs. 



r 



The 
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The Truth of this 
Hiay eafily be deduc'd 
from che laft \ for \tt 
already prov*d, that 

qT.S:.TS X Nil :: 
circumrcribi«g Cir- 
cle's Area: Ellipfis 
Area. 

But D TS : TS 
% Nil : : TS X Nn : 
n Na. Therefore El- 
lipfisArea: infcrib'U 
Circles Area : ; TS x 
Nn : D Nn. 




'••'»•.,.- 



Exdrnftle. Let TSsr^^, and Nn=x9.4. 
Then nTS=i295, and pNnssj 38.56. 
Then i296x.79f 4=1017.8784 great Circles Area ; 
And 538,y6x.7854C=a65.9oj,C>'f.Ic{rcr Circles Area j 
And 36x1 8.4=^62*4)(.7854=y 20.24896, which is 
the Area of the Elliptis ; then it will be, 

As X017.878 ; 520.34896 : : 520.24896: 

'265.905024. 

That if) As the great Circle's Area : is to the Area 
of the Ellipfis : : fo is the Area of the Ellipfis to tiis 
Area of the leiTer Circle. 

From hence it follows, that all Segments of an El- 
lip/ir, and icsinlcrib'd Circle, (whofe Bafesare paraN 
lel to the tranfverfe Diameter, and have the fame 
Height) are in Proportion one to another, as the Area 
of the Ellipfis and Circle are. 

That is, As the Area of the Circle : ro the Area of 
the Ellipfis :: fo is the Segment bNb : to the Seg- 
ment BNB. 

Or, Nn : TS : : Area Segment bNb : Ar^ Seg- 
ment BNB. 
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$ XVl 0/<» Parabola. 

A Parabola it a cnnrilineal Figure, made hy the 
Section of a Cone, being cot by a Plane paral- 
lel fo one of its Sld«t. ^ 

Every Parabola it twoThirdtof ict circumfcribiitg 
Parallelogram ; therefore to find Che Area thereof) 
thit it 

77ie R U L E. 

Muhiply the B^ff^ or greaefl Ordinate, b^the 
pcrpendiciTlar Height, and multiply that Prodo^ 1^ 
a, and divide the UH Produ^ by 3^ the Qiioriett 
vrili be the Area of ctie Parabola. 




a 



F J^..J^ .f H 



13-75 
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55.75 the Ordinate GH. 
39.25 the Perpendicohr EF. 




2x09.597; 

2 



X 405*4583 the Aitg: 

• 

Vm0nfir4ti§tt, Let FH, the Semi-ordinate, be di- 
vided into four equal Parts, or imo-8.x5| t^c» and 
through the Divifions draw Lines, as e f, e f^ O'r. 
parallel to the Axis EF. Suppofe Mo EF to be 4. 

Then, I fay, the Parabolick Space EhHP is to tl^e 
ParaHefogram EKFH as a to 3 ; but to the Triangle 
EFH as 4 to 3* 

For, fxrftj gf, gf, gf, &Cj, are in continual artth* 
tnettcal Proportion from the Nature of plain Trian- 
glef. . * 

Secondly, fe : ge :; ge : he; but he in the Axis 
F.F=D, and ih the firft Parallel e f njuft be equal to i, 
ia the next e f muil be equal to ^, in the third to ^-^ 
and fbon, in a duplicate arirliroerical ProgreHion. 

For as ef (=^4) : ge (sri) :: foisge(=x) : to 
e h (::74*) And as the fecond e f (3:^) : : to e g (=2) 
: : fo ir eg (=2) : to eh (=f) ^c- And thus it vwil 
hCy if the Lines F f, f f, <^f* Jje again b^fl^dletl, <^f. 
ad infinitum. So that all the Indivifibles of the crili* 
ne9r Space EKHhE will be in a duplicate artrbtneti- 
cal ProgreiHon increaflng. But the Sum of a Rank of 
fnch Terms, is fnbtriple to a RanX of as ma.ny^equil 
to cbegreate(fj(l)y Lemma 3); wherefore the whole 
trilinrarSpace EKHhE is to the Parailelogram as »to 
3 \ and^ confeqfiently} the remaining paraboiicic 

M 3 Space 



t ?o MsfijwHi&om ff dtfmfdkk P an IX. 

Sptcc tntitt 1)t'toktt'aTo); which was, &Cm 
And fifiee th«Tri«jigli FGH ii to the pAnlldognin 
at I to 0, it nuft be to the ^^wabola as i -f to 2, or 
as 3 to 4 : which was to bepro^d. 

Before I proceed to the Menfhration of Iblid Bodiesr 
I wil] Ujr down fach Lenmas as will be neoeflary 
to facilitate the Demonftration of all fuch Solids. 

LEMMA 1. 

la any Series of equal Numben,(rej3rerenting lines 
or other Quantities) as i^ i> ij x^ t^. or 2, a, a, 
2, ^€. or 3, 3, ^y h^'' i^^M^ ^ ^^ Terms be mtd- 
fly'd into the Number of Terms^ the Produdk will 
be the Sum of all the Terms ia the Set ies. 

L £ M M A U. 

If a Series of Hombets, in arithmetical IVogreffion*, 
begin with a Cypher, and the obnimoa DtflereDce be 
J, as o, I, a, 3, ^c» (reprefenting a Series of Lines 
or Roots beginning wirb a Poinr) if the laft Term b^ 
multiply'd into the Number of TermS) the Produ£b 
^ will be doable the Sum of all the Series. 

That i^ putting L=:the laft Term, N =s the 

Ktimber of Terms, and S ss the Sum of all the Series. 

* Then will NLssaS ; oonfequently, \ NLssS^ >«&. 

one half of €o many times the greatefl Term as there 

are Number of Terms in th^ Series. 

yhp, J Q+'4^4-3H-4,^^ o the Sum ssi NL* 
i.4+4+4+4+4 ap=NL- 

^ L E MM A III. 

If a Series of Squares, whofe Sides or Roots are in 
arithmetical Profgreflion, beginning with a Cypher, 
^*» be infinitely continu'd ; the Jaft Term, being 
multiply^ into the Number of Terms, will be triple 

to 



to the Sam of stt fkt Swio, mm. JBLTargS ; or. 
4. Mr .¥•-•«. 



TIkc 19, cbe9«ni 0f fodi ii^eitewitt be osc «Mid 
of the laft, or greateft Term, to miny Times repeated 
at there are Nombers of Terms in etieiv S«net* 

InilaAcei in f^nure Humben. 

^042+4+?^. 4^^_tt X 

Prom thefe lifftinecs it is erident, rtaet as tive 
IVinnber of Tei ma In the Series do tncreaiis, the Fjra<*> 
dioD^ or Eiceff above f doet decreafe, the faid £»• 

cefi always being ^Ly which, if we foppo/^ the 

Series to be infinirely contina'd, will quite raniflii 
and become nothing at alL 

L E M M A IV. 

If a Series of Cubes, whofe Roots are in arithiweri- 
cal ProgrefKon, beginning with a Cypher, ^r* (as 
above) be infinitely continu'd, the Sum of all the 
Series will be ^ NLLLcsS. 

That is, one fourth of the laft Term fo many 
Times re^ieatedl as there are Numben of Terms* 



Inftances 
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Inihnoet ia Cabe Hkimbeii. 
If •} t} 2, 3| 4) f f ^. {)• the Koaci of cbe Gubesy 

'1^7+^7+27+27-^ — -- + -• 
^r o+ ,+ 8 +27+54 .^ ^^. 

«-«4+^4+<54+^4+^4"^""^^ 

o + ' + 8 + a7+ 54+i2y _^ > »x = - 
ai+"5+»aj+x25+ia5+x25 ^t* 

Fsom cbeft Examples it plainly appears, that as 
the Number of Terms in the Series increafes, the 
Flradlion or Excefs above ^ decxea£es| the EzceA being 

always tjI^^ which, if we fuppoftthe Series to be 

infinitely coatinu*<il} will become infinitely fmall^ or 
nothing* 

L E M M A V. 

If a Series of Bi^adratSi whofe Roots are, in arith- 
oieticalProgxeilioni beginning with a Cypher, fSrcm as 
before, ' be infinitely continued, the Sum of aii the 
Terms in fuch a JSeries will be f NLLLL. 

The Troth of this may be roanifcft by the like. Pro- 
ctC%^ as in the foregoing Lemma's, and fo on for 
higher Powers. 

LEMMA VL 

The Sum of an infinite Progreilion, whofe greatefl 
Term is a fquare Number, the others decreaflng by 
(xld Numbers^ y'lz. x, 3, y, f^c, is in rubrefquiHheran 
Proportion of the Sum of the liie JSfuinber of etjtwi 
Terms, that is, as a to 3. 



^.. 



Inilancn 



Inflancei in ftich ProgMffioni. 

Fram theft EnmplM uplatnljrappeurt,tlut as the 
^mberofTeimt in the ScHm incMalei, cheTnAiMi 
' vt Etocfi ftTxire j- ftecreafei ^ xnd if we AippoA ttae 
Siiiet to t>« infiuiicly coniinuM, that ElccIl wltl 
quite vuiflij ind tb» Sdid of t)ie in&xice Strin wiU 
b« ^ af fc aany cfsl to the c«atdb 
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CHAP. II. 

t • 

The Mettfuration oj Solids* 



SOLID Bodiet tte fbch it do eonfift of Leqgthi 
Breadth, tad Thkltnefs^ tt Stone, Timber* GloUs, 
Bullets, C^r. 




ff 1. 0/^ Cube. 

A Cube if a (qoare Solid, comprehended under & 
geometrical Squares, being in t^e Form* of a 
Dye. To find the folid Content, this ik 

rh€ R U L E. 

MuUipljr the Side of the Cube into itfelf, and that 
Pfoduft again by the Side ; the laft ProduA will be 
the Solidity, or folid Content of the Cube. 
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B05.2f 

17. y 

■ I I m 

•53125 

^'4375 
30625 




SiS9i'7S theiblidContftjtoftheCubc. 

Suppofe ABCDEFG a cubical Piece of Stone or 
Wood, ea^;h Side thereof being 17 Inches and an hatf^ 
inultiplf. 17.5 bjr 17.5, and the Produfl is 305.25: ; 
which being multiply'd by 17.5, the lall Product it*; 
.T359*37y> which is 535:5 folidlnches, and 375 Parts* \ 
To reduce the folid Inches tb Feet, divide by 1728, 
<becau(e fo many cubical Inches is a Foot) and the 
folid Feet in the Cube will be 3, ^nd 175 cubical 
Inches -remain. 

^j Scale aniOmpajfes. ^ •: 

Extend the CompalTes from i to X7.5 ;. that Kxtenr^ 
turn'd over twice from 17.5 will reach tp T3W» 
the (olid Content in Inches* Then extend the Com- • 
paiTesfrom 1728 to 1 ;: that Extent, tum'd tli« fasie 
Way from 5359i vriU teach to 3.1 Feet. 



Vtman^ 
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^tm§itfirsH9iu If the Sftuure MCD 
be conceived to be fDov*d dow9 the 
Pltin ADEF) always remainuig pa* 
rallel to itfelfi there will be ^men- 
ted) by Aich a Motion^ a Solig^ faa- 
ving fix Plaint) the two oppofire 
whereof will be e^ual and paia^ t» 
each other $ whence it it caird a Parallelopipedoni or 
iqtiare fti€m. And if the Plain ADEF be a S^ware 
cqoal to the generating Plain ABCD, then will tiM 
generated Solid be a Cube. From hence foch Solidt 
may be concetvM to be conftitated of an infinite Se» 
ries of equal Squares, each equal to the Square ABCB^ 
jmd AE or DF will be the Number of Terms. Tiuce* 
fore, if the Area of ABCD be multiply*d into the 
Kumber of Terms^ AC, the Brodud i» the finm^oC al^ 
the Series, (fir Lemma I.) and, confeqnently, the 
Solidly of Che ParaiJelopipedon or Cube* Or if tkt 
Bdk ABCD> being dirvided into licck iqnaie Area's, 
b^ fsultiply'^ ^nto the Height AE,. divided by; » iike 
Meafiire m liength, after this Vl^f yoa^nzy coaqetve 
as masy Tutle Cobet tote gencxated in the whole 
BoUdL as is the Number cf the Iktle Ah»$ of 
the Bafe nudcif lyM by the Kumber of Divifiam the 
Side AE coouina. Thus, if the Side of the Baft AB 
be 3, that maltiply'd into itfelf is 9, which ia the 
Area of the fqnare Bafe ABCD ; then, if AE be like- 
wife 3, multiply ^bf ^ and^hePntdnCk is 27 ; and 
femanylictle Cubes will this Solid be cut into, if 
yoa coDcevife it to be out at the iiae» diveft. 

Ftott chit Demoiilbatfon it it very plain, that if 
JfOB multiply ttM Area of the BaTe of any Paral)do>- 
pipedoii iota its Lengtti or Hfi|^f,ehae Prododl will 
be the folid Content ofilfeh a Sblid. 



Sn. 
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Chap. 2. Menfurdtion of Sdtids.' 1^7 

■ 

S^II. Of a Pa&allelopipedon. 

LET. ABCDEFG be a Purallelopipedon, or fquare 
Prtfm,- reprefenting a i^Mre Piece of Timber or 
8c6ne^ tach Side of its fqqare BaCs ABCO being 21 
Inckesy ^nA its Length AE 15 Foot. 




Firft, then, multiply 21 by 21, the Produ£l: is 
441 , the Area of the Bafe in Inches ; which multi- 
ply 'd by x8o, the Length in Inches, and the Produ6l 
is 7V3oO) the folid Content in Inches* Divide the 
laft Produ^ by 1728, and the Quotient is 4^.99 that 
is, 4jr folid Feet| and 9 Tenths of a Foot. Or thus s 
Multiply 441 by x; Feet, and the Prodo£l is 6615 ; 
divide this by 1449 ^^^ ^^^ QpotienC is 47.9, the 
i^me as befores 

Or thuf^ by multiplying Feet and Inches* 

Multiply X Foot 9 Inches by i Foot 9lncheS} and 
the Produd is 3 Feet, o Inches, 9 Parti; fhis multi- 
ply'd again by if Feet, gives 45 Feet, ix Inches, 3 
Pans, that is, 4^ Feet, and -ff of a Foot, and ^ of -p^ 

See the Work of all thefe. 
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21 

OS •—***• 

4» • ftaof 

44» , 

tSo M4)66ijr(4Ti9 

441 «3yo 

t7!j8)7938o(4J.9 54 3—9 

69x2 ■ " ■ ' ■ 

4sr-xx— 3 





£; £f ok Mi Compajts. 



.Eztea^ the ConpAdb fhun xa 40 ax^ and that Es* 
ttnt will rench to near Jfi ^ooty being twice turoM 
<)t^er fjrom 15 Foot , fo the {olid Content is dlmoft j{fi 
Foot, 

If the Baft of the ftfuar'd SoUd be not an exa£| 
Square, but in Form ofaredtatiigle Parallelogram, the 
Way of njeafuring of it k much the fame ; for, firil, 
you muft find the Area of the Bafe, by' multiplying 
the Breadth by the Depth ; and then malciply that 
Area, by the L«pgth.x>f tbe Piece, us before 9 Ttms^ 
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If a Piece of Timber be 2y Inches broad, 9 Inches 
deep, and if Feet iongy how many £61id Feer^ u« 
oonuin'd therein f 

xy F. I. 



ay 1—6—9 

ay 
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ijojr 39 
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* 

By Sock otdCrnKfc^ts, 

Fifi^ find » Mean geoinerrical) proportiorul be* 
#ir«^i#c8k|»dci\and the P^pth ; which to dowgatt * 
the Line off^nioeyf, y^ muft divide the Spaoe up- 
on the Lihe^ between the Breadth and Depth^ in^o 
two eqoat F}f 9 ^^^ miSU Vomt^Wl be the Mean 
proporticHUl iS»ght; t]|p$ the middle Point betwetn 
%S And 9.isacisr}fots^jrft Mean proportional be* 
twcen • and »jr ; ftr^..af 9 : XT • : 15 : ti; ; fo a 
piece Of Tifliiber of x y Indi&t igoare, it equal to » 
'i^^ iS-lAchtt bfoad and 9 Indhes ^p. S^th^ 
if yoii uc((nd the Conoaflei ffom la to ly^that Ex- 
tent, t|^d twice oref from »jr Feet^ t^t^iLeagth^ 
will reach t« 39 Fctt; the CoQtQit. 
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140 , Mevfuratim of Soliit. Part II. 

S in. Of a Triangular VkISU. 

APrirm ii * Solid coiitain'J under feveral Plaint, 
and having iti Rare* likf, equal, and panllel : 
The folid Conrenc of ■ Piifm ( wbeiher triangular ot 
iniiltangnlu) ii found l>jr multiplying the Am of 
the Baft into ih< Length or Height, and the PfodnA 
ii'the folid Contrnt. 

Let ABCD£F be a triangular 
'rifm, each Side of the Safe being 
j^,S lacliet,. the Per^iidicular 
thereof Ca it ijj i Inchn, and 
the Length of the Solid 19,5: Fcer. 

Multiply the Perpendicular of 
the Ttiingle j^.ji by half ibs 
Side 7.8, and tfa« Produfi ii 
10T.378, the Am of the Safe ; 
which multiply by the Length 
i9.T,UldthtMdDa it loT 4-871) 
which divide by ii)4; and the 
Qpotient it"i4.i7 Rteij/ef'jtlie fo- 
lid Conteiu. 
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Ctep.9' Ma^irt^ ff SpiUdf, 141 



mimmmm^ ^ .. , ■ ' J ' 



J^ Scak aniGmpaf^ 

find m Mean 'yvoportional lietween the Per- 
fiendiciilar andlolf Side, (as bflbre uugtk) by diirU 
ding the Space «pcm the Line, (^tween^i^.^ri ioad" 

J .Si isto two e^a4 Pam ; fb Qull yon find the mifl. 
le Vidiitt betveea then to be at f o*a5, which u t|ie 
Mean p rooo r tlonal Aught : By t|us Nc^m the rrian* 
golar Solid it btoaght co » i^are oae, each Side bei^g 
aOii6 Inches. The« extend the GoB]p»flet (fom 12 
to tcotf ; thatEittenty tnm'd twioe dowawiirdi fiam 
S9»y ^^h ^^ Leiigth| will at la^ fill npoa t4*vj^ 
which it t4 Feet and n Iktlc abof e a Qpaffer. 

Let ABCDBFGHDC teprefent a Pr'tfiv, vhaTe Vkft 
ira Hexagon) each Side thereof being 1 6 Inches, and 
the Ferpendicolar, from the Centic of the 6aft to cht 
Middle of oneeif the Sides (a b} it i].84 Inches, and 
^ Length of thePrifm is 15 Feet i the Iblid Content 
iffc^f^d. ^ 

Moltiply half the Snm of the Sides 48 bjrt3J|4, 
and the Pvodu^i is ^4*]P) the Area of the hef agnn^ 
BBiAr, (by ^ vni| P. 86) which multiply by t^ 
Wtftj the Length, the Pradu^l is 9964*9, which di- 
vided by 144, the Qiiotienr will be S^ futy the 
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143 Menfnittioil if BoHis. Part If . 

18-84 



£54.32 Anaof Bt&. 



6«" 



|tf45o(«S.» 



B; &11Z0 M^ Compares. 

Firit, find > Mem proportionil betWHii tBe Per^ 
yendicvlar, and half th« Sum of the Side*, that is, 
divide the 3j>ace between 13.84 uid 48, snd the mid- 
dle Point will be 37.77. fhen extend the ConpafTet 
from la to 3]r-77 ; that Extent will leach (laeiag 
twioetum'd oyer) frd* ij Fett, the L«)gth| tO faj 
Feetj thtCgateat. ~ - - - 
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Chapt*^ . Meitfuradm of So lids. 145: 

, To find the fuperficial Coiitenc of any of the fore- 
meiitkm'a Solids, yon nrnft take the Girth of the 
Piece, and multiply by the Length, and to that Pio- 
dodl add the two Area's of the Bafes, the Sum will be 
the whole Aiperficial Content. Example of the htx* 
agonal Prifm hi! mentioned : The Sam of the Sides 
being ^, and the Length ijr Feet, that is, 180 
Inches, which multiplyM by §6, the Prodoa i| 
X7280 fqaare Inches ; to which add twice ^4.22, the 
Area's of the two Bafes, and the Sum b iSedipj^^ ^ 
Affcsi of the wholei whicli is 129*2% Fes^ ^ 




f ' 



i44)i8668.64(xi9«ii 

1328 

325 

#9« 

The fuperficial Content of the whole Solid is 
][29«22Feet* 

By ScdU and Cmpajfes. 



• Hxtend the Compaffes from 144 to x8o, that Ex- 
tent will reach from 96 to 120 Feet. Then, to find 
the Area Qf theBafe, extend the Compailes from 144 



to 



iil4 MMfii^AiirfSMt. VunVL 



f i}.l4, diM Emftt will oiAiMi 48 1044 Fact ^ 
•Atiiofctty aaitvict44FM%Mi4it«ikftiBfi» 

3«ia OMMttftiMJMitfiM kft UU% will bt d» 
faoM M lA tte fiiftSeaiai} fiitu ia tkai^ Jb i«. 
tlMft^ Hm Area of tiM ftJb k naldfly*^ iata- At^ 
ftMgch to find (he CtmmHf tad tht uom 9<i«fiw ^ 
|if tslbioiie M fl»r dif oehtTr 



JIV. Of ^ PtRAMIOw 

APynmid it a lUid Fignn, whofe Bafe is a My^ 
900, and whofe Sides art plain Triangles^ their 
ft veral Tops meeting tqgeth^ ia\flBe Pdnt. To find 
the (olid C6nteni theitof, t)iia as 

Ifoltipl/ the Aita of tbt Bi^ ^ ^ third Pi^rt of 
Hie Altitude, or Length,' and the FxQi\»a is the ibiid 
Concent of the Pjyramid^ 



I 
/ 
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Chap. 2. Jt^fnratkn of SeUdt. 14$ 



Let jUD' be a tqmrt 
Pyniaidy eicb Side of 
the BiCe being tS.j Inch- 
c>, and the Perpendicolir 
Height CD i* ij Feeti 
Multi^y 18, r by 18 j, 
and the ProduA it ;4aa;i , 
the Area of (he Bafe ia 
Inch(t;whLch niabipljt'd 
h'y Si a third Part cmT (Im 
Height, and the PniuA 
t« 1711.-3; ; ihii divided 
hy t44t the Qpoiient it 
1 1 .68 Feet, the folid Con< 
cent. '- •' ' 




Y4^ Mknfiamtim tf MUr. Part li 
By Scale and Con^Jfes. 

• 

Kxtetid the CompaiTes from xa to i8«; Inches, that 
Bxilent turnM twice over from j^ P^er> (« third Rirt 
of the Height; will fall at laft ftm 11.88 tntty tbf 
folid Cootent. 

f 

f 

To fnJ the fuper fetal Conient. 

Mtdtipf jr the Hant Height (oi Ilerp«mdkol«r «f ont 
of the Triangles) bx half the Periphcrjr •fxhelitle |7i 
and the Produfl it 6&69M^ wMck dttviiid.Vf >M 
the Quotient is 4^.31 Feet, iIm flipefitifti Gootteiit-cif 
all hat the Baft ; then to that »Ad aug^ Fef«> tfy^ 
Ba/>, gaditiMket 48.69 Feet, ffa* whole Of^fifiili 
0oilteat; 

i8obX4 the flgint Heiclit^IV . , 

^ yf ' s ^ ^ 

x«6xtft a88 ^ 

>407^ — 

f44)««.88(4«.3i 43*- 
J?^ X38 

•— ^ . r— w^wf 

908 ^.^ the whok Content, it ft 

4}» 
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Chap, a. JiSeftfmdim if &JBib, 147 
Sg Sc0lfi aniOm^jfes. 

. Extend tht Conmires ^ni 144 to 180^249 thatEx* 
Unt will reach JffOi|ii zj to ^.31 Feet, the Area of 
the four friMgl^f aftcUextend the GDmjK&iles from 
^44 to zlks: (one Side of the Bafc) that Kxtenc will 
reach frbm iS.S, to 2.^8^ /rrr; which added to cbe 
cxher, the Sum is 48.^99 the whole Superfidet. 

VmH^afitdtiaiK Every Pyramid is a thl id Part of 
the PrlTm, that hath the fame fiafe and Height, (by 
MmcI 1%^ 7.) . 

That ii^ the fiJld Content of the Pytamld ABD 
,^in the lail Figure) is one third Part of its circum- 

For every Pyramid that hath a fquare Baft| (/hch 
Bi% AaU6 in the laft Figure) it conftituted of an infi« 
nitc Series of Squares,, whofe 3id^s or Roots are conci- 
nu^ly ajicrcafing ia arithmetical Progreffion, begin- 
ilingat the Vertex or Point D, its Bafe AaBb being 
Uie greatefi Tetmk and its f>erpeodicular Height CO 
u the iliaaber or all the Terms : But the kit Term 
nolti^y'd into the Numher of Terms, the Pfododl 
, will be triiile the Sum of all the Series, (by Lemma 3) 
conftq^catly ^ ssS. And S is equal to the fokd 
Cement of the Pyramid. Fiom hence it will be ^fy 
to conceive, that every Pyramid is f of its cxrcum- 
fcribing Prifm, (that is, of a Prifm of equal Baft and 
Altitude) what Form foeverits Bafe is of, riz, whe- 
ther it be fquare, triangular, pentangular, ^c. You 
may very eaiily prove a triangular Pyramid to be a 
third Part of a Prifm of equal Bafe- and Alricude, by 
cutting a triangular Prifm of Cork, and then cut char 
^ Prifm into three Pyramids, by cutting diagonally^ 
as I have fevenl Times done, co iatisfy myfelf and 
others. 
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148 Mmfaratum tf Sdiis. Fart II. 

P 

Ltt ABCO be a trUngn- 
lu Pjrnmid, nch Side of 
the BkA being- 3i.r. Inch- 
e«, and i» perpendieubi 
HciglK 16 Feet ; the Con- 
tent fblid and fliperfidal, 
Hreqn[i*d. 

P>rft, fiqd the Area of 
the 8*ft, b7 multiplying 
hilf the Side hy the Per- 
pendicular let falK frotn 
the Angle oF the Baft, ts 
the oppoHte Side ; which 
Perpendic. will be .ftnind 
tci be iS.d } the Half 
thereof i* 5.31, mnkiiily'd 
by ai-f) the ProduA ii 
300.167 Inctiei, the Area 
oftheBafe. Then, becanfe 
the Attitude iff cantiot 
cxaaiy be divided by 3, 
therefore I take the third 
* Paitof ioo.iSt, Vhich it 

■ 8 66.71, and multiply it by 

16, and the Produft ii 1067-11, which divided b/ 
144, the Qpotieit u 741 Feet, the Iblid Content. 



Chap. !2. Mgnfuratitm of Sdliii. 149 
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9.31 half the Peipend. F. I. Prs. 

0,1. S the Side» Siit 196 

•^-^ ttalfPerjk 9 4 

46s5 — 



3)io<».i5t AreaBafe. 

M.7i a third Part. 
^i6 Height. 





3)22 368 

144)1067 52(7.4i IbUdCoftC^ Conteat. 7 52a 
leoS 

59T 
192 

• 

In cafling thh np by Feet and Inchei) inilead 0} 
xbqIcI plying by x6| the Heighr, I break x6 into two 
fbch Nambers, as being mnltiply'd tc^ttber, the Pro* 
du(Sb may be x6i| >fc. into 4 and 49 and multiply by 
BfH one, and then the other ; a third Part of the laft 
Product is the Content. 

Fjrft, find a geometrical mean Proportionali (at 
btefore direOed) by rfiriding the Mce biefVreen ax.y 
and 9^31 into two espial PartSy aliQ ^j^ will ftnd the 
ididdJe Point at k4»if) which h tlvl^iiftfth Propoftic^ 
iialiought. Thei| extend the Co^i^IGlif' from xa to 
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15a Mmfunttkn^ af SoiidL Part H. 

14 z5) thit Extent (tura'd twice over from. 16 Feet) 
will fall.at hll. iipon '2^.23 ; a thir^ Psgrt thereof k 
7.41 feer^ the Coijcefit, ^ 

To^ fiftd the fvperfcial ConteTtt^ 

Multiply, the iluit Height (or P'erpeiidk^r of one 
of cbe.X£Lailgles) by half the Perlpherji^oiELtbA Rife, 
i|iicl IP that Qroduft 9M the Are«»of the CMe^ the Sam 
*ii the whole fuperiicial Content. 

' 1921 Inches, the flant Eieigbc d D. 
H^lf'Pefiph4 32.25 s= 21.5 + »••7^ 

3S42 • 



' \ 



6i9f.22f Inchei,the AreaofallbatcheBafe, 
200. i6f Area of the Bafe add. 



144)6395. 390(44-4^ Feet, the whole Gonte&e» 

635 

576 

" 593 ' ^ " 

576 

M4 
» ■ 

3? . . . , . 

Sy ^Scaie and Covimjes. ' , \ 

».Extei>d ^?be . Coi^9aflir% fofooa t4^'/tQ' i^^^a, thac 
Exront wijl r«afi) fr(m>.; ja^^i (,|>j^f .(^ P^siphe^ 'of 
the Bafe) to. ^q% F^r^ clnCp^iaQpi of .t*^ Mpp^r; 

And 



Chap. i. MerrJnriHBn'*f SoliJt. T5T 

AniJ Sxt^lid ■ the ConipalTei from 144 ro hjlf th* 
PerpenJicTiiar 9. 31, thit Extern will reach from che 
Side-ai.j: co 1,39 Feet, ihe Area of the RiCe ; which 
added totheotlier, make; 44.41 Feet, theConcenc of 



tet ABCDF.FGH l« a 
Pyrimid, w+»6 : B*ft i* 
a Heptagon , each Side 
theteoi* bting it Incbei, 
' »nii the PerpeiidicuhT of 
the Heptagnn ii ij.fS In- 
chei, and the Per^ndicu; 
hr Height erf the PjrrJtnid 
HI ii ij.j Fett ; the Con- 
teni foliil and fuperficut ii 

Multiply ly.iS (the P!r- * 
pendiciil-r) by fi.j, h-ilf 
the Sam of the Sidei of ■he' 
Heptagon ) and the Pro- 
di)^ is 1)17.9;, which mul- 
liply'd by 4.7, *i». f of the 
Height, and tbt Ptodiift ii 
3680.771. 



J75 7Mmfiratum of &»&. PartlJ 

Then divide thii htt Piodua by X44) »»d the Qpo- 
tient it a y. j6 Feet^ the Dmtenr. 

iTfS the Heptagon** Perpendicnlat. 
51. J the half Sttm of the Sides. 

7750 

7790 



8x7.9^0 

4.f a thiffd Pwrt of cht li^h»« 

T 



40897^0 
^1718^0 
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I44>j680.775o(^5 5$ foliA Feet. 
a88 

700 

, 7»» 



«77 

h6A ^' . 



^. .. 
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By Scale and Compares. 

Fifft, find a geometrical Mean proportional be* 
ly yS and 52. y, (as is before dircaed) which ycm 
will find to be 28.0^ ; then extend the Compaflea, 
from I'A to a8.o5, that Extent will reach from 4,5 
(twice turned over) to ^S'J^ F^^t* 



7^ 
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]_ I I III I ~ 

♦ To fifithe Juperfdal Content^ 

Multiply the Hetghc tikisn from the Middlf of one 
of the Sides of the Bafe 161.7^ Inches, by the half 
Sara of the Sider^yi.y Inches, and the Prodna is 
^T44-37y > i^^ich divided fa^ 144, the Quotient it 
f 9. 3 35 Fttty the Content of the upper Part. 

x^a.7f 144(8 i7^jf 5.6$ 

n-T 979 



81375 



ttSS 



^44^y44«375(y9-3i5 F^^*"- „ 

.— . 5.68 Bafe add. , 

1344 " ' ■ ■ 

483 <5.ot5 the whol«X:ontenf, 

"517 

in ^ 

137 

Sy &alf aMJ Compafes. 

Extend the GompalTcs from 144 to 161.75, that 
Extent will reachfrom 52.5 to 59*335 Feet. 

And extend the Compadfet from 144 to 15.58,/the 
Perpendicular of the Heptagon, the Extent will seach 
from 52.5 to 5.68 Feef, that Content of the, Bafe 5 
which add to the former, the Sum u 6jf.oi5, the 
whole fuperficial Content. 
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154 Jl^fmaiian (f Solids. PartIL 

I 

S y. Of a Cy LIU DEK. 

A Cylinder ii a round SoUd> having its Bafes cir* 
cular, equa}^ and paraUeJ^ in Form cfa Rolling- 
Stent ufed in Garden:^ To find the fblid Coocent 
thtnoff chish 

Tht RULE* 

Malriply the Area of the Bafc by the Lengthy and 
the Produd is the (blid. Content. 




Let ABC be a Cyluider, 
whofe Diameter AB is 2i,y 
Inches^ and the Length CD 
is i6 Foot| the n>lid Content 
is reqyir*d« 

Firft, fqna're the Diameter 
^1.5, and it ioakest.46z.2; 5 
which multipty liyt .7874, 
and the Prodndl is^6^,osiis» 
Then multiply this by x6^nd 
the Prodna i< r^o2.Si6^ 
Divide ,tbis laft Ptodua by* 
144, and the Qpocient is 
40,34 Feet> the foUd Goa* 
ceur« 



Py Scak ani Qmpajfh. 

.Extend the Com pa fles from 13.5*4 to ai.'y, the Di»-' 
jnerer, that Extent (tum'd twice over from i6j the 
I rngib) will at laft fall ujon 40.34, the iblid Con* 



tciu.^ 



Jh 



Chapii. Aknfwadon of SoUis. 15$ 
To find the fuperficial Content. 

Fifd, (by Chap. I. Sed» IX. Frob. 2.) find the 
Ciicninfefencc of the Bftfe 67«54, which molttpljr 
by x6, the Prodtif^ ii xoRc 64 ; which divided by xs^ 
the (^tient is 90.0; Feet, the Curve-Surface ; to 
which add 5.04 Peer, the Sum of the two Bftfes, and 
the Sttm is 95.09 Feet, the whole fbperficial Contcm» 

67^4 3^3.05 

1.6 .2 

t 

»44}7*^«o(f.o4 ^ 

5.04 s — — • 

34 




! 95-09 

By Scdk and Compafes. 

Extend the CompafTes from 12 to ^774^ ((he Ciir- 
cmnference) that foreni will reach from 16 (th« 
Length) to 90. of Feet, the Curve-Surface.. 

And extend the CompalTes from S2 to 21.5, ^the 0t* 
ameter) that Extent (curii'd twice from .7^54) wil) 
at laft fall upon ;2-T2 Feet, the Area of one Bafe ; 
which doubled is 5.04 ; this added to the Curve-Sur- 
face) makes 9f .09 Feer, the w&ole fupsrfkial Cdntent. 

UemwifirMtwn, The folid Content of every Cylinder 
is founds by mnltiplytng the Area of its Bafe iiito its 
Height, as aforefaid : For every right Cylinder is 
imly a round Prifm, bet»g oonftituted of an^infiiiire 
Series of c<|uii Circles; that of its Bafe, or End, be<f 
ing onex>f the Terms^ and its Height CD (in the for* 
ver Figure) ii the Number of ajl the Terms. There* 
{tut xh% Area of Ht fUfe A8 being makiply'd into 

CD, 



Mtf JUinfwatim of Seliii^ Part Ih 

CD, will be i" StlHuyj (by Lemnw 1.) Let I*=s 

AB, todHaCD. 

,TtMa .7814 DD X H =s iti Solidiir- 



f VI. 0/ « Cone. 

A Cone i* * Solid, baring,* circnlnr Bafe, »i»d 
-rowing toiilUr and fmaller, 'till it en* in a 
fiohw, which iicall'd tlwVwwx, wid may be nearly 
r^ftmeJ B? aSBgw-LatfT To find the Sondi.y 
tbcKcT, thi» ii 

7U RULE. 

Multiply the Area of the Safe by a th i rf Part of AX 
perpendicukr Height, and the Produa is the fom 
Content. 



Let ABC be a Cone, the 
Diameterof whafe B^fe AB 
i* i&T Incbei, and the 
Height of iht Cone DC it 
itf.y Peer : FirK, fqu.re the 
SUmetar aS.j, and it n 
701.2; ; which toiiltiply t^ 
.78^4, and (he Produdi It 
yjl. 5-47x1' J which BiBlii- 
piy by j.f, and the Pro> 
da£t ii 3033.47825 ; which 
divided by 144^ the Qtmi- 
ear ii 31.07, /en, ^^* ^'l^ ' 
Content of tke Cone. 



* ■■ < ■■ 



chap. 2. Menfuratitm of SoUds. i;.7 



26.5 Che Diameter. 
530 



702.27 tlic5<iaafew 

561^00 

• • . • • • */ 

551.54I715 Arei of eh« B»A* 

5. f a third Part of , the Heighlii 



>7y775 
*7T77^ ^ . ■ 

'44)3^33*T03(2x.o7 Feet| theCoateii^ 

»J3 

947 

Extend theCompafTes frpm x3.^T4 to'25;t) (tha Dfc 
amecer) that Silent tnrn'd twice over frdro j.jT, (a 
third Part of the Height) will at p£t Ull ufoa 2i,07 
Feetj the Content. 

To find the fitperfcial Content. 

. Multiply half the Circumference 4r.62d by the 
.flant Heiglit AC 199.46^ and ' the Produft 19 
8^^1.09596; which, divided by 144, the Qsuitienc 
'" I7-37> fi^^') the Cnrve-Surface ; to which add the 
Baft, the Sum ii 61.2 Bafc^ the fuperficial Content. 

41626 



r 5 8 Menfnrniioft of ScHiu Part IJ. 



4x 6^6 the half Circumference of the &&« 
19^.46 the ikot Height. 

1497 y^ 
166704 

533008 

74^34 
41626^ 



5 



144)8261.09556(57-37 Feef,/Vf#w. 
«— — » 3.03 the Bife fcdJ* 

xo6r — 

530 Ci.20. the whole CoAtft/tt* 

•9S9 * : '*•""* 



M4)fT».54(3% ' 

»x9y 

434 1 

^;»' '4»' >v • ' f'J' » . w * . , • 

2^ iScalr and Compajfes. . 

Extoad the GQnpa(l«t . from« 144 to 198.46, tba^ 
Extent wiir retoh f^oi^'4x.^iS' to 5^.37 Feet, the 

And extend th/s Com]>a^es fi;9YTji xi^^t^ ^f ({(le Di- 
ameter) that Extent, tum'd' twice over fjo0i;.7854, 
will at laft faJi up6n 3.83. Feet, the Bafe ; which ad- 
ded to •57.37} the Sum is 6i.% Feet, the fuperficial 
Content. 

VmMiflfatm. Every Cone is the' ftir3 P^rt ofrjt 
Cylinder of equal Bafe a^d Ahituae.,^ The Truth of 
this taxy eafily be conceiv'd,' 'by ohif cbnilderiftg^ 
that a Cone is but a round Pyiainid ; and therefore ir 
Jttufi needs have the /ame Ratio to Irs circumfcribing 
Cylinder^ as the i^oare Pyramid hath to its circum* 

(cribing 



fcribing Parftllelopipcdon, >»• as z to 3. However, 
rq make i€ yoc cleaTcr, let it be farther confider'd. 
That, 

Every right Cone isconftitutedof an infinite Series 
-of Circles, whofe Diameters do continually iiicrea(^ 
in sritiifliettcal Arogrefiion, begrnning at the VcrtVK, 
or Point C, the Area of its Bafe AB being the greateft 
Tern), and its perpcndiciiUr Height DC, tlK Kumber 
of all the Terms ; therefore the Area of the Circle 6f 
tbe Bife, miihip^'d b^ a rhird V^^t of the Altitude 
<DC, will be the Sum of all the Seties, ei^ual to tht 
Solidity of the Cone, by Lemma HI* 

Tfie Curve-Superficies of eyery right Cone, is equal 
to half the Redangle of the Circumference of its Ba/f 
iiito the Length of its Side« 

For the Curve- 
Surface of tvcry ^ 
«ight Coae, is c- ^ 
<}ual to cbe.Se6lor 
of a Circle^ wiioft , 
Arch BC IS tqa^l 
to the Periphery of 
the Safe of the . 
Cone, and Radi- 
us AB . e^ual to 
t)ie ilant Side . of 
theCone. WhicH 

evident^ if you 
c^t a Piece of Piper ^ the Form -of a Sedlor of a Cir* 
cle, as ABC, and bend both the Sides AB and AC to- 
gether) till they meet, and you will fiiid it to form 
a. ris(ht Cone. 

. I )iave omitted the Dexnonftralions touching the 
SHpeic(u:ies of. all the fqregmng Solids,, becaofe I 
tfeottglit H nc|;^l^ff, t))^y i^ing^liCQp>pos*d qf Sguare^ 
P^ral^bgraa^s,^ Tfiaqglj^S, <^c,.j^J>icU Failures jar^ ^1 
4emo9iit|ratied i)efQre^ Ajid .iif ?^(. Af ^of ^i (ifch. Fi* 
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gum as conpofes the Solid| be foaad fevenlly, and 
added cogetber, the Sum wiU Ue the fiipeificial Cda- 
tent of Che Solid. 

yvn. OfthcFrufirumofa 

Pyramid. 

AFnlftrniD of a Pyramid, it the remaining Parr, 
when the Top U cut off by a Plain parallel to 
the Bafe. To find the folid Coatetft thereof, ther^ 

arc fcrertl Roles. 

■ 

RULE I. 

To the Ke£langle (or Prodn^ of the Sides of the 
two Bafes add the Sum of their Smiares ; that Sum 
being nuiUiply*d into one third Part of thePrqftram*s 
ijeight^ will give iu Solidity, if the ftifes be f^uare. 

Or thus, which is the ikne in Effe£b 

Multiply th^ Area's of the two Bafes together, and 
to the fquare Root ihereof add the two Area*s \ that 
Sum, moltiplyM.fcy one Third of the Height, gives 
the Solidity si wiif Fruftrum, fqosre or mulCangled. ^' 

RU L E IT. 

To the Re^ngle of the Sides of the two Bales, 
add one third Part of the Square of their Difierence ; 
that Sucn being multiply'd into the Height, will 
produce th( .Solidity, if the Baft^s be Sqnarer: 4kit if 
%hty be triangular or multahgiihr^cthe ^SlNjij^l^' 
OC the; Slides, witj) the third-Part t>e-{|^'MPke of 
their D^ffenende, mllt^ the Square ^^f' a fMiS%ae j' 
«nd ^he fquare Root thereof will be fysHi ^ warn Side 



Oiap.z.. Menfvatum ef SoUdi i€* ' 
I a piiCm c^uai 



be . the .-Prunum af ft 
fqiure Pyramid, the- Side 
of the grcMCT Bife i8 
Inches upd (^ Side df 
ihelelTer 12 IncliH, and 
the Height t8 Foot ; the - 
Solidity thereof » «- 

.FirS, tnuliipljr the 
TWO Sidef tc^ether j8 
by 11, and the Pradttfl 
ii ai6t and the Difie- 
rence of the Sidn it (> 
'whofe Square ii ^S; a 
third Partthcreqfir'ti, 
which added to atSj the 
Aim ii 2^ Inchet, the ^ 
Area of a mean Baft ; 
'which mnltiply'd by 
i9 feet, the Length, the 
Produd ii 4104 ; itais di- 
vided by 144, the Qjiontnt » aS.y Feel, the Ccac- 



Or, by the ftill Rule, ttini ; the Square of t9 ii ai^ 
and the Squire of li it 144, and the RcOaiiKle of 18 
by ti ia 216 ; the Sum tf theft three 5S4, whidi 
iDulci^y'd by -6^ the PiodiiQ ii. 4104 ; Which' djvt- 
<led t^ 144, the Qpotient fi 38 jj: F«t, tbe Gnne m be* 
ibre. ... - 
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See the Work of both Ways. 



x8 

12 



6 Dt£F. 
6 



x8 



11 



JP*- 



2t6 3)^ Square. T^M Sq. i 
12 add -— C 144 

— — « ' 13 a Thifd C^i^ 
128 the Sum ■! *■ 

18 the Hvighc ^84 the Bam. 

*-^ 6>a 3d of the Height. 

1824 -^— ^ 

228 i44)4ro4(aS.jr FHc. 



jf^ 



J44)4«04(^-^ 


1214 




7>o 


1224 


■ *■ 


720 


* 



By Feet and Inchtts thus : 
F. I. I. ^ 



l^ulc. X 6 6 

Pi9d.- 1. 5 3)55 q 

a4d .0 1 — 

Mult. 17 ^^'S^ 



r 






by 18 o Height. 

iS^ o 

9 o 

I 6 

CoiMtQt28 6 



O 



F.L ' 

a 9 S^ of de 9»ater« 
a 6 tha Rc£ling|«. 
t ^Si.ef tbeleit. 

4 9 Triple of a mean Area. 
6 oagdoftheHeight. 

28 6 



r* 



To jini the fuperfcial Cfrnteiit. 

Tht Perimrter of the Rrtater B»fe ii ^i, afiJ tlie 
P«rjin«ter of the lefTcr Bafe i* 4!) ) idJ loth the t>eri- 
itiMtft togethtt, the Sum ii ijo ; the Half (hereof ii 
tfo i which miiltipl7*a by iS Feet, the Ptodnft it 
loSo ; ihii divid^ bf »i, ibeQiioiient is 90 Feet ; 
to which add th( tiro Safei i.a; Feer, and 1 Fa6t, 
the 3;im is 93 ij- Feet, the whole Tuperflcial Cotiteiii. 

tft tj t9 the Height. 



7* 


48 


•a) 1080 


4" 




JO Few; 
1.3; (he greater Bj& 


130 




1. th« leOer 040; 



60 f3.3j Sam. 

Agtin, Let ABCD be 
theTrnftiira of a trim- 
gnUr PframUl, exh Stile 
of the gie^tetB.f: ajr In- 
cbei, and each SiJe of . 
' Ae IcfTer Bife 9 Inchei, 
itMlthe Length IT Peer, 
the Iblid Content thereof 
iirequ it'll' 

By (be fecond Rule, 
MDltipIy 25 by 9, and 
the pToduil it 'lij ; and 
the Difference bcivreen 
sf and 9 it 16 ; w^icb 
fqQar'd,makei 2S^,a third 
Ptft tbcrmf i| 85.^^ 
which added to 325, aild 
theSani it 310.3331 thi» j» 
aultiply'd by 4331 ibe 

P.x. 



1^4 Metffmra$um of &f^. '"Rirtg . 

Proilci^ it 134 374) ^(. which is the Area.ofa mean 
Rift ; avNi that imiltipIyM Uf 17 Feet, the Length, 
t|ie PtoAfxfk is aoi(.6ia^ which Jirided by 1449 
she QMP^iciir is 13*99 Feer, the Soliirujr* 

O/ clus, by die latter Part of the fijft Rule : Find 
the AreaoTcbe greatry Bifc) wUtch^cHi will find to 
be 270.615, and the Area of the hflter 'Bifo will be 
35^73 \ thefe two Ajea's inai(ip]y*d together, the 
Prot!u£l if $491-^3062;^ the fqwtrt Root thereof is 
97.47.5' ; to which add the two Area's, and the Sum is 
403 123 ; which mulcipijr'd by a third Part of (be 
Length 5, and the Produ^ 2015615 ; and that di- 
vided by 144, and theQtiociept is 13.991 PceC) «sbe« 
ioxi. See the Woskin^of boch^ 

25 15- 

9 JL 

« , J^ i6Diff: 

Pr(XH}Ct 225 |5 

x6 . " 



3)176 t^« S<jaare, * » 

"^^^•333 * third Part. 
225. add, 

3<o.333 

.493 Tabular Kutnber (yide p. 88.) 



*«^4i 



• « 



950999 
930999 

134 374x89 niean Area. 
ly Length. 

671970947 
1343 74^9^ 
1 44')lQI^6Il283 5(1 3. 99 'teee. 

57 r ' ^ . ;. ■' '"' 

■ M3^ 
J40X 

«o5 . 2^. 



ay 9 



/ 



«? 



22^ Rt> Sgii^ref> 43 j 



4: 



50 3464. 

435, 

ayoo 



^7^-^*3? ^AJ*»» , >^437T 

8«87f 



|49i^3o<aj(>7.4«f T 



1309 



'777* 



»>'«*45) *74»ir 

♦ ■ ' • y74«.f 



••••Is 



? I iT^ajf 



166 M^fir9tm4Mt^ Han^H; 

370.62; gfCicer Area. 
97.42; lie meanPropotfiooaL- 
35. 07 J tb« kfler Arta. .. 

403. 12} the Triple of * mnm Arta*. 

5 a tUfd Pan of ch« »eighr. ., _, 

144) aoi T,6i y (i 3 59 ^^h '^« SdMiiy • * 

S7S 

X43< r 

1401 • ;- .' 

XQS 

In finding the Ax«t of the trftngnlar &{e, tmiiltl- 
^ly'd by .43 3t Ijeca^ft that H the Aiet of the eqaila^ 
teral Triaogle, when the Side thereof i» »• A Table- 
of the Area'sy or Multii^lyersy for finding the AreaV 
•f Polygons, you'll find in IHigt M. 

Mild tbi JhtUuilrh tht Ati4 ^thi t^M. 



f 



lb fiii tht fiper^ial Conunt 



The Perimercr pf the greater Bafe if 7f> and the- 
Pexinietc»i)f the ' Jcflei: ?afe is 27 ;. the Siun of hotit-'n 
10a, 4uid the half Sam is y 1 ; which flittltiply*d by 
*S Feet, the Prodoa is 767 ; which divided by sa,.. 
the Quotient is 63,75 \ fo which add the Sura of the 
twoBafes. 2.12 Peer, and the Sum if 65^7 Feet, the 
^bole rojerfiCLal Content* ^ 

Hkifj That ;! fliottld har^Uen mtiltiply'd by the 
Ham Height, but the Difierence It would make, u 
bur .c^ of a Foot, which is iaconiidesahle*. 






Ag«i«t> 



Again , ^ppsft 
ABCOto becbeFru' 
ftum of a Pynmid, 
hiTing xa o£kigo- 
nal Bafe, neb Side 
thereof being 9 tn- 
•bet, and each Side 
of the [efler Bifb j 
Inchea, aiuL (tu 
Length 01 H sight 
io.f Feer, tb« Sali< 
My iwMnit'd. 

97[bf ffcaod.RuIe, 
multiply (he greater 
Side 9, by the leiTer 
Side f, and the Pro- 
6aSt ii 4T ; then the 
Difference between 
9 and 5 ii 4t which , 
^uar'd, mafcei i5 ^ a 
third pATt tturcof. i< 
V-3333) .^l^ip'i'- x^ 
ed to4T, the Sum J« 
JO'3333. 5 multiply 

Aiilaft bytheNumher in-tha Table 4.9384. and 
the ProduA ii 343.0293, the Area oC a mean Bift^ 
which multiply'dby-ihaHeight io.rFeet, and the 
hvdua 11 %jsi-9oS6i tbea divide thii lall ProdiiO- 
l>y 144, »t<l the QfiMient it i^.i^i fMt, the {aM 
Goatenc. 

See tht Tc»kf 



ritaMMf 



"^ MMiiik»0f 9M.-. fmn^ 



Mtalt. 9 Inchei- 9 from the gilMi Si4ff^ 
1^ rtttrtmi* liUnwftt***^ 



4 



5.||^3ltthMPStft< 

Sim.fo*3tte tbc Squire of n^l'DAiv 8l#^- 
49JI^T»biibrfNi«tliefPa0.tS. 

4020fi • 




ib«f theHeight.f. 

121514^' 

I43<n9» 

X( 



xodS 



300 



%% 



?r 
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To jifil the foperfchl Qmtent. . ^ 

ThePcriraeter cfthe greater Bafc U 71? and th* 
Perimeter of theLflerRafe is 40, and* their, Sum, » 
II i; the half thcnof is 56, which ittuliiplyM by 
the Height icy Feet, and the Prodoa i* y88 \ which 
divided by 1^2, the Qaotient u 45 Feet *, to which add 
the Sum sf the two BiAfes^ 2 55*, and the Sum iv 
" 5*-5J Fcer^ the whole fuperficial CQntcjit. 

Pimmpration, From the Rules delivered in the IVth 
,»nd Vlth Se^ionf^ the two fotiPgoing Rnlei may «afi» 
ly be demonftracsii. . ' 



Suppofe a fquare Pyra- 
fjaiO,' as ABV, to be cut by 
a Plain ac a b, parallel to 
irs Bife ABy and it were ee-^ 
quif'd to find the Solidity 
of the Fruiliiia, or Part a b 
AB. Let there be given 




DssRA, the Side of tiR greater Bafe* 
d ssUa; the Side of the leiTer Bafe. 
HskCP, the perpendicular Heigbr. 



Firft 
Then 

A^ I 3 



^ ^ dH 

D—d :H :: d t— ^sVC by the Figuie^ 



DO X -11 — ss the whotePyramid BVA 

by Se£tion the IVth. 
dd x f VCs the Pyramid aVb catoft 

The«> 
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Then, ia tbe od and 3d Stepi, if inficad of VC, yev 
Mke 1^^ e^H^tou fagr the 6HI Step, it will be, 



>f«, t.2. 

and I 3. 



4 I -3;^ — -y^ ss the whole Pyramid BV A^ 



I dddH 



^ 



3D^3d 



tbe Pyramid aVb. 



jD».jjd 



ss lilt Proftttin ahAB^ 



And bj diviaing DDD-^dd hf l>--d, afid rfieii^ 
snlciplyxng Che Quotient hv -^H, silt l»ft Step wUl 
bt reduc'd to DD4-Dd4rdd : n-if H a? the Fruftnim 
abAB,. which in Words it tbut ; 

T^'fhe Re6laiigle of the Sldet of the two Ktferadd 
tbe Sum of their Squaret ; that Sam b?ing niultiply'd 
intoooe Third of the FruAntm a Height, will $\vt itt 
Si»U^ty.^ which it the fiime u the firA Rale of tbia 
Seftioflu 

Ste the Vorlt oP the Dirifibn^ 

D-*d)DDD-*ddd(DI>fDd-fda 
DDD— DDd 

DDd— ddd 
DDd— Ddd 



Ddd-ddd 
Ddd-^dd 



m »■■■ 



tkft- 
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i- 

Tlie iaaielteafon ^ill bold good fcNT sU FViiihims of 
Py raoiids or Coaes, whether, the Bafe be triangular or 
xSHiiltaiigUlary btcaufie cb« Squares of the Sides of any 
Fi&nf^ or the Sgnaret' of the Diameters of Circlet, 
are piopOrtiMlAl to the Atn^ which proves the lauer 
^Wtofthe iktd firil Ruk. 



Again^ to prove the fecond Rale. 

Syfpole 

Chen 
s ^ 2 



a-i'S 



4-^3 



i*xssD— d. And Pssthe Fiuftmn. 

3'd04- Dd 4<dds: -^ by thelaO. 
I ri 

3 xxrs DD — • a Dd + dd. 

! 5F 

4 3Dd = ?-j XI. , 

I 
r|Dd=Z^|„.0rDd + fxx=2^ 



5xB 6:Dd*f*>f xxs^HssF, theFmfimmabAb. 
Which in Woidt is tiMit : 

9 
s 

To the Rcdaagk flf the Met of tii* two Bafet aU 
one third Part of the Square of the Difference of the 
faid Sides, and multiply the Sum by cbe Height of 
the FruAumy the Piodaft is the Solidity of the Fm* 
Hum. 

The (u^tdcxtX Contents of Pmftutns^ (all bot tb* 
Bafei) are composed of Trapexiurosy lb many as the 
Fruft^m has Sideis. As the i^uare Pruifum abAb in -the 
laft Figure it composed of font Trapesiums, having the 
two upper and alfb the two lower Angles ecpttl) if 
therefore the Trapexium abAB 6e cut in tv9o by ther 
I^ine CP, and the two Pieces laid together) the Line 
bBupon the Line a A, the hartow End of the one 
to the broad F.nd of the other^ it will form a righ;- 
angled Parallelogralto} is irphin by the Figure 'an- 
nex** 
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iiex*d ; the Pftnllelogram 
DCEP being eqaal to the 
TnpecSttm mbAB*^ becitxft^ 
the Side Oa is e^id to PB^ 
a»d *£ A if. ttpnl to aO 
Therefore, to find the Arex 
of the •Trapotittni, mdd btif 
the Side t b to half the Side 
AB, and it makes DC or EP ; 
• which niuhipljr by the 
fieighc PC^ the Prodn£^ is the Area of the Paiallelo* 
gram DCEP, equal to the Trapc^iuni abAB 5 thei^ 
if that be muitiply'd by the Nttinl>er of Trapeziams, 
the Produa will be the fuperiiQial Content of the 
FmihiiD, wanting the Bafes, Or if the whole Peri- 
ipeterof the greatexBaCe be ^dded to the F^rtineter of 
the l^er B^fe, and half the Sam roultip1jr*d *by the 
Height, the Produft will be the fapeificial Concede 
of an the Trapeziums at once. • 

ff$i$y That, half the 9nm of ><he Perimeters ttbuld 
be multiply M by the ilant Height, up the Middle of 
one of the Trapeziums ; but iA the foregoing Exam- 
ples I have multiply'd by the perpendicular Height, 
btonle dtt Diffeience is rtrf tdccln/ideniUe* 




% XIYL,. Of the Fmfiumof a tonE^ 

AFruftum of a Cone, is that Part which remains, 
wheaihe Top-End is.cufoff by a plain PiiralM 
tQ the^Bafe. To find the Xolid Conttn.t, the I^ules are . 

the fame ii^ Effedt as/or t^ Frullu^i o^ fk Syramid* 

• , • • ■ • . . ^ 

., ' PVLE 1. 

.TotheReift^npIe of th^ Diamefeas of the two Bafes- . 
a^d.clif Squares' of Vhe ialid Diai^ct€rS| and malciply 

the 
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the Sain bf •76; 4> the Pradua will be the Triple of 
a mean Am ; which mnlttply'd by j- of the perpen- 
' diculir Height, that Prodnft Will be tbe fiilid Coa- 
lent. 

Or thai: Mnhiply the Area't of the greater and 
leflcr Bare* together, and oat lof the Prodoa cxtiaa 
the fqnare Root, aad add the two Area't and fqmre 
Root loeeiher, and itmltiplf the Sum by one Third 
of the perpendicular Height, the Ptoduft ii the £ilid 
(loatent. 

R U L E IL 

To the Reftangleof the greater and lefler fiiame- 
tert, add one third Part of (he Square of theii 'DiSt' 
reace, and nnltiplj the Sum by ■78T4t tbePiaduft 
it a mean Area; which tsnlcipty'd by the perpcadZ- 
culu Height, the Prodnd is the Solidity. 

BtiMmfU. Let ABCD 
be the FnRijin of 3 
Cone, wboie greater 
Diameter CD it 18 
Inchcf, and tbe lefler ' 
Diameter AB 9 Tachet, 
%ni tbe Length 14.3]: 
Feet, the folid Content 
it reqnir'd.. ._ 

Multip^ 18 by 9j 
and ibePtoi3u£t ii 161, 
and the Pifference be* 
tween 18 and 9, ii 9, 
whoA fquare u Si, a 
third Parti) 17; wbicb 

odd to i£a, the Sum \ 

it 189 ; thii nuUi- 
ply'd by .7814, the 
Produa it 148.44 ; 
which divided by 144, 
the <I&iiicic«t i* itoj 



,^^ jnenjvrKtton if iSo&fa. raict IL 

*y»r, the Atek »f m hieah K»fe ; wfctoh dtald^y br 
i4.a5 Frtt, the Hrighr, thePwIoa Ui^Ant ^^^ 
the £aKa Content. 

(^ thilJ, by the flrft'Rrfei 

The SqtJate of x8 (the gmter Dt*h«er) « 31^ 

the R.«l.«i»e, or Prod«« of .t« »Tr 9, « .«a ; the 
Sum of theft three is 167, which multiply d \rr-n^M 
the Pfodaa i« 44y-3^«8 i ♦rhteb>diTi*ed by i44j the 
Qpotifitt b 8.09 Feet, the triple Are* of • lawn B»ffi 

Height) arfd the Wo*.a U I4.«77y Peet,«B*«id»y, 

theart»e»»b*lre. 

!3« Yhe^llftoTk. 

,8 18 from .7854 

9 fubtr. »"* 



9 

a7 a Third. '^44 

A» Baft X.Q3 F«f' _ 





Soli<l Contfcnt ^4**6775 -?«€;• 



c 



J»4 



\ 
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■■91 



324 the Square of i9, 
xtf.z cbe Be^^n^e. 
81 th^ Square of 9. 

:^^7 cbe Xrljj;Ie Sd^uW of a mtan OUnc^r. 

. .795*4 
T^7 



54978 

47«a4 ' 

3^270 

■ ■■ W W ^ I H 



"5 




. Tlw atiUdity S4.tf77y 

rp fni the fuperfiddt Coritenr. 

Bjr Cht|p, r* J5e6l. IX* Probfem 2, yoQ will find the 
Ctrcumfertnce of the greater Bafe to bt ; 6.^4^8) and 
of the lefTer'Bafe 28.2744 9 the Sum of both is ^4.8232 ; 
the half Snm Is 42.41x6 ; which miiltiply'd hy^ M.2jr 
Feet, and the.ProdudI is 604.^36, <^r. which divided 
b|f 12, the Qsiotient is 50.36 Feet, the Curve-Surface * 
to which add the Sinn of the two Bafes, 2.21 Feet, the 
Sum is 52.57 Feer^ the wt^ole fuperficial Content. 



a* 5K. 



>7« 



Menfurathm tf St^s. Part 1L 



J IX. To meafure the Fru/Tum of a 
feSangled VyxzvaiAy catVJ mVkis- 
MOID, 'mhofe Safes are paraUel one 
to another^ but diJpreportionaU 

Tbi RITLE. 

*T^ tht Emtcll Length add hdf the lefler Leagib^ 
X' and innltipty the Sam hj the Bmdth of (be 
gieiter Bife, ind refetve the Pradoa. 

Then, to the leflcr Vngth, add half the gMiKf 
Length, and mnrtipljr the Stim by the Breadth of the 
Jcfler Bafe; and idd thit Pradna ta the ether Prodna 
rtArr'd, and intiltiplf that Sdm bjr a third Paft of 
tht Height] lud the PtodoA ii tbe Didid Content. 



MltM^I 



■l iPU 



M^tsmfU. Let ABOOEFqH; be a PriCm^i B^v?"' 
the LcAf^th of the gMatcf Bife A0 gS Iiictoi »ii4 tt^ 
Bret4eh AC itf labtiet ; and the Uttj^h «f ciM leiTer 
Baft SP is 30 }aciits, and its Bresidch i» Inching »|>A. 
the Htigbfr 5 Feet ; the foiid Coatcoc is 4rcfy|r*4r 

T^ the^ giwrer laingth AB 38, add half EF th# 
WTer LengFti ly, the Sum is 53 -^ which imildply'd^ 
l)jr j^, the srcatcr Breadth, and the Prodaa is 9^^ 
which rtferr*. 

Ag»in, To EF 30,, add half AB 19, and the Sum is 
49 ; which mtoftipiy by la, (the lefltr Bieadth EO) 
Che Frodttd) is fMT J ttt which add 848, (the reftrvM 
Prtidoa) and etat Snmis 1436; which multipIyM by 
a, (a third Part of the Height) and the Rrcxltia 9 
%B^2 ; divide thisProdna by i44i ^^ ^^ QsKKiw: 
is ^9.94 Peet) fbe Ibiid Comene* 



SfSB i EF '9B=i 



T 



i6i=r AC • I 

53 

849' 

1435 

2 SC5 A third P»rt flf the Height. 

>44)«^7^«9 M Feet, the Coii«nt* 



143% ' 



" 1-300- . ! 

( 



% 

0,3 r* 



tmi^m 
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aii^rrrt thii 9uU^ Let as fupjiofe the Solid cut in- 
to Pieces, lb at to nuke it capble of being aiea(hr*(l 
by the foregoing Rotes, thus ; Let ABCD repxefem the 
greiter Bafe, and EFGH the leiTer Bafe ; and let the 
Solid be'fappos'd to be cut thro' by the Lines aC| bd, 
and ef, gb, from the Top to the Bottom, Co will 

there be^Parallelopipe* 

,^ ^ _B* don, baring its BafM 

Jf t^pui to the leiTer Bafe 
EFQH, and its Height 
6 Feet, equal to the 
Height of the Solid: 
Mt/hiply 30 (theLeagtb 
of the Bafe) by 12^ (the 
Breadth thereof ) and the Pradnd is -360 ; which 
flmhiply'd by the Height 6 Feet, and the Prodoft is 
2 1 60. Theiv there are two Wedge-like Pieces^, wbofe 
Bafts are abEF, and GHcd ; if thefe two Pieces be 
laid together, the thick End of one to the thin End 
of the other, they will compofe a reilxngled Paral- 
lefopipedon ; which to meafare, multiply the Length 
of the Bafe 30 by its Breadth z, and the ProduA is 
4fo; which multiply 'd by 6, (thp Height) the Pro- 
do£l is 360. .Then there are two other Wedge-like 
Pieces, whofe Bafes are eEgO, and F f Hh ; thefe two 
laid together,wiH compofe a redangled Parallebpipe* 
^n ; to meafure this, multiply the Length of the 
Bafe 12 by the Breadth 4, the Product is 48 ; which 
multiply d by 6j (the Height) the PfoduA is 288. 
And laftly, there are four redlangled Pyramids, at 
each Corner one ; which to meafure, multiply the 
Length t>f one of the Bftfes 4, by its Breadth 3, the. 
Produdl is 8 ; which multiplyM by 2, (a . third Part 
of the Height) the Prododi .is * x6 ; and that multi- 
plyM by 4, (becaufe there are four of. them) and the 
Product is 54. Then add all thefe together, and tbe 
Sum is 2872; and divide by 144,. the Quotient is 
19.94 Feet, the fame as before^ whkh &«ws the Rule 
fohetrue. " "~ . * 



Sec 
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See the WorJc 

ri 5<y i» 4 

30 2 4 2 * 

350 i5o* 48 8 

6 6 6 a. 

ai6o 36c i8S 16 

360 4 

• a88 — 

X44)a872(x9.94 Feet, ^ whole Content. 

1360 

640 

To fni thefupiffcial Content. 

Half the Perimeter of the greater Bafe it S4i ^^i 
half the Perimeter of the leflfcr Bafe if 4a ; which 
added together, the Sam is fS ; which mpltiply'd by 
6, (the Height) the Prod«a -is 576 ; Diride this Pro- 
dua by I a, the Qpotient is 48 Feet ; to which add 
the Sam of the twoBafes 6.7a Feet, and the Sum is 
54.7* Feet, thewlMlt fuperficiiJ Codtei^t. 



15 



,8o ASnifmaiam € f SaBi** gartP 



€ X. To meafure a Cyli n n 

that isy a Fruftum of a Cone having 
its Bafes parallel to each other ^ but 
unlike^ 

71W R u L E. 

To- the longeft Diameter of -the gcetter Safe add 
half the longcft Diameter of the leCfer Bafe^ and 
mpltiply the Sum by the ihorteft Diamleter of the 
fiteater Bafe, and referrc the ProduO. 

Then,, ta the longeft Diametet «f the lefler Baft 
add half the longeft Diameter of the gn^cer Baft, 
and multiply the Sum, by the ihorteft Diameter of 
the leiTer Baft, and add the ProdoA to the former re- 
fcrv'd Sum, and that Sum will be the triple Square of. 
a mean Diameter v which mulcipljr^d hy .7874^ and 

that Produ^ muiti?- 

ply'd by a third Part 

.#f t^ Height, the 

Pfodtt^ is the folid 




BmmfU.htt ABCD^ 
be aCy lindfmd,whBfe 

bottom Ha^ i> 4n O 
^ra1,:die tsanDrerfe Oi- 
aenettr being 44 In-^ 
cite, \hi4 fhecqnio- 
gate Diameter 14 In« 
ches. ; and the nppeir 
Bafe if a Circle,whoie 
Diameter is 26 Inches^ 
and the Height of the 
Fruftum is 9 Feet ; the 
J) Solidity is requirM. 
To 44 (the greater 
Diameter of the lower 
Ba&)add 13, halfthe 
Dlametef 
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piameterof the lefTcr Rare),che Sam U S-1 ; which mul* 
iif\y*d by 149 fthe conjugate Diameter of the greater 
Rife) the Produft is 798 ; which referve. Then to 16, 
(the Diameter of the lefTer Bafe) add i2y (half the 
tranfverfe Diameter of clie greater Bafe) and the Sum 
is 48 ; which multiply'd by 2^, the Diameter of the 
leOer Bafe) the ProduA is 1248 ; to which add the 
former referv'd Pirodudy the Sum is 2046 \. which 
multiply'd by •78^4,, and the Produ£l is 1606.9284 ;. 
which mu!iiply*d by ^ (a third Part of the Height) 
the ProdufI is 4820.7852; which divided by I4i|> 
the Qpotiem is 33.47 f'eet,. the folid Content. 

See the Work. 

26±?Aa 



1 3=shalf AB a2ssbalf CD 

57 Sum 48 Aim. 




79^ JhoinAttikg^ih 




443 4820.781 52(3^,47 

jroo 
687 
XX18 



zio This 



f»i Ahnfiaraim ^f SMMk Parr IL 

Thit Rafe being the lame at that in the Uft 3e6Kon-^ 
the Proof of that ntay itrr^ ai m fbfllcient Proof of 
this, if what hat been befote written be well coofi- 
def*d. 

Tofnit9efii]ierfcjaTO)ntevt. 

To the Periphery of the EHipfls 97,41 add the Peri- 
phery of the Circlb 81.^) and the Sum is 179.09; 
die halfcbereof f?9fi|if> multipljr'd by 9) the Prodo^ 
IB 8oir.9or \ which divided by to, the Qnotiene it 
^7.16 Feet, the Curre-Sarface : Then the Area of the 
EUiplii is 3.3d Peeti and the Area of the Circle is ^M' 
Feet ; both which added to the CnrveSurface, the 
Sum is 74^ Feet» tiM wkoU ihperficial Confent» 

jXL (^a Sj^scKE or Geob£» 

ASphere, or Oktbe^ it t toiuid fiilid Body^ cvery^ 
Partof whoft SwfMC is e^MOly diflwii hom ^ 
^Mnt within ity. odl^d ia Centre ^ Mid it snay be 
conceiWd to be formed by the Revobition of a Semi* 
circle loaad its. Dian^ter. To find its Solidity, thiir 
u 

TU RU L £» 

I* Multiply the Axis, or Dnmeter^ into the Ctr- 
araference, the Prodadl is the fuperficial Content ^ 
which nsultiply by a iixth Part of the Aiis, the Pro- 
dii£l is the Solidity. 

2. 0» thus : Ar 21 ; to ix : ; £b is the Cube of the- 
Axis to the iblid Content. 

3. Oft As I : is to .ns^ : t^ lb is the Cube of th^ 
Axis to the fokd Contentt 



•••^p^^^^^^^^^^^ 



Chaf. I 
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■ MxamfU. Let 
A8CD be » Globe, 

'Whofe Axit h tm 

Jnctiti, then the 

Ciicamf. wis be 

162.831 ; Then, 

•by the firll Rale, 
aiahif\f tht Cit- 
ctunfeience by 
the 4xit, and the 
PradaA will be 
1356-64, which 
ii the -RtpuBeiA 
Content in Inck- 
«t ; take % Gxtti Part theroo^ wliich it 209.44, ^be- 
^aufa an txiSt £xth Part of ao cannot be ntken) niul- 
liply that fixth Put by a«, <thc Axit) and tlx Pro- 
Aa& ii 4188.8, the Solidity in Incbet, Of, if you 
«tultiply the fnpeificul fonient by the AxU, and 
ta-ke a Axth Part of (haPiodua, the Aafwer will be 
the ikme. 

Oi tbiu, by the fccond Rule t 
The' Cube of the Axti ii <9md, wMdi -mikiilly'd 
bjr tt, thePiodua it 88000 ; whkb divided by u, 
tbeOFtotient 1*4190.47, theSoIidHjn. 

Or, by the third Rules 
If the Cube of the Axb be w.ultryljW by .1236, 
thePradud ii4iS8.8, the 8iriidiiy,JAe fanie u by 
<be firft Way. If you divide -4<wA by 1728} the 
QiMient i* 3^x4 Feet. 

See the -Woik. 
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xo 

6)1256.^40 the fttperfieUl Concent, 

209.44 afizthPifft* 
10 

4s88.8o tftelolidity in Inches. 

Amzi X II :::lBooo 

XI 



^1)88000(4190.47 the Gonteat. 

40 
190 
100 
166 



«3 



«|b 1 1 •523^ t i 8000 
8000 



«7aB>4i86.8oooCi*4H ^^h ^^^ Soli^iity^ 
: 7g^8^ 
7040 



'f 



M^«, If the Axis of a Globe be i , the Solidity wiH 
lie .5236; and if the Ctrciunfeffcnce be ly theSdidity 
^iUte^x$8S7. 



VJ»«.. .^ . 
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Sy Sifak mi Cav^afes. 

Extend the Com pafTet from z to 20, (the Axis) that 
Extent (turn'd three times over, from .5236) vviM 
at the laft f^ll upon 4188.8, the folid Conteiu in la- 
ches ^ Or, Exaend the CompafTes from Z73.8 to 80009 
(the Cabe of the Axis) that Extent will reach froa. 
•5235 to 3.424, the foUd Content in Feet. 

Extend the CompaiTes from i to 20, (the Axis) that 
Exceoc^tdrn'd twice over from 3.x4x6i) will at lai( 
fall«pon 125:^.64, Che riu)ef£cial Content in Inchest 
Or, Extend ahe Compafles from 144 to ^00, (the. 
Square of the Axis) that Extent will reach from 
3.14.16108.721 the fuperficial Content in Feet, 

VemMfiratim. Every Slphere it equal to a Cone 
^vhofe perpendicular Axis is the ftadius of the Sphere, 
SMid its Safe a Plain, equal to all the Sujcface of it. 

For jfoo may conceive the Sphere to coniMl of an 
infinite Number of Cones, whofe Bafes, taJten all to* 
gether^ compofe the Surface, and whofe Vcrtexes 
meet ail together in the Centre of the Sphere : Hence 
the Solidirir of the Sphere will be gaim'd, br multi- 
flying its Surface by j «f iw Radius. 

I^ec the Square 
ABCO^ the Qpa» 
drant CBD, and the 
Ti^t-angled Trian- 
gle ABD, be £up- 
i?os*d all three to 
revolve round the 
Line BD a^ ao Ax- 
i«; Then will the. 
Square genetate a 
<^ylinder, the Qua- 

"!?«"K a« Jiemi. 

lu ^ ' — 
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fphere, and the Triangle a Cone, all of the fame Bafe 
and Al tirade. 

Then the Sqiure of EH (rsQFD) =nFH-l-a DH 
(Uu DH = GH.) And fince Circles are as the Squ^es 
•T their DiameterSi (by'EncM xa. 2.) the Circle naade 
by the Revoliuionof EH mud be ecjoal to both the 
Circles made by the Moticns of FH and GH. 

If you take the Circle' made by the devolution of 
FH from both, there will remain the Circle made by 
the Motion of GH| equal to the Ring defcrib^d by the 
Motion of EF« Andthus it will always be, wliere- 
cyer you draw the Line EH or IM, C^^< 

Therefore the Aggregate, or Sum, of all the Rings 
liiade l>y the Revolution of the EF*s, tnuft be equal to 
char of all the Circles mad^ by the Motion of the 
GH*s, i. e. the Difli-like Solid, form'd by the revolving 
Rings, will be equal to the Cone, formM by the Re* 
volution of the GH's, which are the Elements of the 
Triangle ABO; that is, the Dilh-Iike Solid will b«as 
the Cone, -of the c'rcumdribing Cylinder, andcoa* 
fequcntly the Hemifphere muft be ^of it : Wherefore 
theSphere is j of the circuni (bribing Cylinder. 

Let the Radius of the Sphere be r==CD, then the 
Diameter will be it ; let the Surface of the Sphere, ge- 
nerated by the revolving'Semicircle, be call'd S, and 
that of the Cyliniicr, form*d by the Revolution of 
2AC?5 2r=: Diameter, be call'd f. Wherefore, in 
what was juft now prOv'd, the EzpreiHon for the So- 

^S 
lidity of the Sphere in this Notation, wiltbe-^--,4iiid 

puttings equAl to the Circumfereirce of the Bafe, or 
*far the Periphery qf a great Circle of the sphere, the " 

re 
Curve-Surface of the Cylinder will be arc ; alfo — ^ 

V^ili be the Area of a great Circle, (by Se£l.'IX, of 

Chap.L Ptob. z.) and this multipfy'd by ar, makec 

rrc, which is the Solidity of the Cyltn4er, by Scft, V. 

^ofthis Chapter, Now, fince f was Jpac e^ual lo^ressr 

to 
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fr 
to the Curvc-Surfa:e of the Cylinder^ — (by fubfti- 

2 

tilting f for arc) will be alio = to the Solidity o^ 
the Cylinder, Now, fince the Sphere is =: -j-of the 

. r$ 2 f r rS ifr fr 

Cylinder, — ss — — j that is, — =s — = — .. 

5 3^ 3 ^ 3 ^ 

WhfTtfore rS =sr rf, that is, ^^ividing by r, S s= f; 
or the Surface of rlie Sphere, is equal to the Ci)rve- 
Surf*ce of the Cylinder, but the Curve-Surfice of the 
Cylinder was 2rc. 

Wherefore, toHnd the Area of the Surface of either 
Sphere oriCyltuder, you xnufl 'multiply the Oiametei^ 
C2s:2r)*by the Circumference of a great Circle of the 
Spher^j or by the Periphery of the Safe. From this 

re 
Notation alfo — ', the Area oT a great Circle of tU^ 

a 
STphefe, is plainly -J of arc, the.Snrfitce of the Sphere ;. 
thar if, .the Surface of the Sphere is QuadrupJe of the 
Area of the greateft Circle of ir. 

-Wherefore, to irc, the Convex-Surface of the Cy- 
linder, add rc^ equal to the Area of both its Bafes, you 
will have 2rc ; v^hich (hews you, that the Surface of 
the CylirxJer (including its Bafei) is to the Sirrface of 
the Sphere as 3 to a ; or that ttie Sphere is - of rbe 
circnm{cribing Cylinder, in Area as well as Solidity. 

Or you may prove the Sphere to be j of the Cylin^. 
der of the fame Safe and Altitude, by Lemma V ( 
aforegoing, thus; 

Let AGS reprefcnt the jSe- 
mifphere, and AIKB half the 
Cylinder ; then, if the Semi- 
dhtmeter GH be divided into 
Bx equal Parts, and Lines 
drawn parallel to AB^ the'Di- 
sn^ter, the Squares of tke Semicbords, ab, cd, ef, (Src. 

R X will 



.{^ 
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will be « Seriei of Nurobns, whofc greatefl Term 
AH is a ffpiare Num^)«r, the orhen differing by odd 
Nnmberc ; rhat it, AH is 36, kl 3^^ gh 3^ cf 17, 
cd 20, all II : But an inHnite Scries of fuch Nunobers 
ftre in Proportion to ah infinite Nsmber of Terms 
•«foal to the greater, as 1 co 3. And becaufe the He- 
xiirpbere it conapos'd of an infinite Nuraler of Circhs^ 
whofc Di;*nieff>rs a«e the Cttordsof the Seisi'circle ; and 
The half Cylinder is cotn]to^'d of an infinite Nutr.ber 
of Circ1f>| whefe Diumccers are all equal to die Dia-^ 
meter of the Semicircles AH ; thtrcfore the Hcmi- 
fphcre is in Pioportion to rhe half Cylinder, as a to 
3.*, aotl, confeqiuntly, the whole Sphere bears tht 
llime Proportion co (he whole Cylinder. 

That the Suftrfnes tf #>er) Sphere (er G!ph$) u eqtimlt^ 
few iimesjhe Area $f its gredtefi Cirele^ is tl?m frey*d c 

The Solidity of the Sphere is conflituted of aa in- 
Anite Number of parallel Circles (as if aforefaid^ coiu 
leqtisntly, the Superficies of the Sphere will be com* 
pos'd of the Pcripheriet of thofe Circles which coo? 
iUtute itsSoIidiry. 

Notey la the fallowing Demonfiratiour) figoifi^ 
- any Circle in general : and if any fwo Letteu be 
join'd to it, thus, ®A6, t^e* then it denotes the 
Area of fuch a Circle is cbbfe twp Lecuxs fegrefeut:. 
the Radius ar» 



tct 



/< 
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Let DssTS,- thr Axis of any Spbcrt \\ then, ac< 
cording to the Pi'opertjrrof a Circk) it 

wiHU I 1 ID-TbxTbsDab; 

DxTb— DTbssD^b; 

Dj«Tb=DaT. 

Dab-^aTb = C!aT, (£*r, f. 47) 

D X Td s= D eT. 

D H Tf = D yT. 



X 

2 

a 

4 

« 



that iS) 
therefore 
For 

and< 

Hence it is evident, that the Series D aT, D«T, 
DyT, <^f. are in the ^e Ratio with Tb, Td, Tf, 
<yc, >iz, in arithmeticafi Progrefli-^n --Whence it fol- 
lows, tha^ the ® 71 =s to the Sum of all the Circle's 
Peripheries between T and b. • 

And ©eTsnthe Snm of all* the Circle's Peripheries 
between T and dj &e. 

Confe(ineniIy, that the © AT == the Sum of all the 
Circle's Pertpherics,inclnded between T and C ; thiris, 
©AT s= the Superficies of the Semifphere. 
: Aad becaufe pAC^- QTC = DAT, and DAG 
is equal to QTC ; therefore ©AT ssa^AC, isthe 
Superficies of the Semifphere. 

Confequently, 4© AC wi4l be the Superficies of the 
whole Sj^here» 'Which was, l^f» , 



» 3 



SihoUum 
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From the Mcttiod here n(cd in proring the wbole- 
fkiperficicty it will be t^fy to find the Cnrve-Saperf- 
ciet of any Fniftnin, or Pirt of i Sphere, that is cur 
tifhy z right lAtirj or TlAin^yht fuch at the Ftw 
ftum aTm in rhe lailScbefie, whofe Curve-Superfi- 
ciei is <2;aT, ataborp^. Therefore (becaufe D ab 4^ 
OTb = D«T) It will be ®ab •+ ®Tb s= the Cnrve 
Superficies of thar Fnifhioi. 

Bot if the A»s TS, and Height Tb of the Fniiltim, , 
are given^ then it will be TS »Tb =.DaT^ as in 
the third Step abore, which gives the Proportion or 
Theorem foljowtng, ntft. 

As the Axis of the Sphere u is ta the whole Superfi* 
ciesof fhe Sphere U fo is the Btigbtof ai^y Ffii{!Qm% 
: to its Curvc-Stipcrficici. 

la which, if theve be added the Area of the Fro* 
flnm^s R'nfc, the Su^n will be the whole Superficies of 
fhe Frufturo. 

That the SoUdUy of ey'iry Sphere is tw$ Ihirds 0/ itS: at- 
iurufcrihiiijp Cylinder, jnay- Be thu^fr»>*d. 

According to the Work above, it 8ppe;jrs, fhaf 
0ab, ®cd, Qyf^ &€, do conftirme rhe SoliJiry of 
Ihe Sphere ^ and thai QaT, DeT, OyTy &e. are a 

Scries of Terms in A- 
rirlirtetical Progreffiony 
D At beiilg the great- 
cU Tern), knd TC the 
Number of Terms ^ 
P ' rhertfbre ® AT x i TG 
z=z the Snm 6f all the 
. Series, b J? Lemma i. 

And beCauicCTat— 

' DnV'=:dJtl>.'T&eT— 

DTd^Qed. DyT-^ 

DTfz^Dyf, DAT — 

P TC =; D AC, CS^f . 

whcMin 
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wherein EJTb, DTd, QTf, ^f. ^re » Serfts of 
Sqmret, whofe Roots Tb, Td, Tf, are in arkbmeti* 
eal ProgrefHon ; DTC bting tht greatefl Term, and 
*C the Number of Terms y therefore ®TC n-f TC = 
the Sum of alL that Series, by Lemma ^* 

Conrequently, (Ji AT x 4 TC;— ® TC )* f TC = 
the Sum of ali^ thft Series ®ab, ®ed, ®yf, t^c, 
which conftitute the Solidity of the half Sphere ATG» 
Pat DzsaTC the Axir of cheSphere; then -J D =a 
iJCj aml^D=:fTC^ A«d becaufc DATzTriDTC, 
therefore ® AT = 2®TC = 1,5:708 OD', & 1.570^00 
»-; 05=03927000. 

Again, ®TC)tfTC =0*78 3r4DDK.J.D =. I JP9DOD, 
f^hen ».9927 000—0.1309000 = 2618000^ the 
Solidity of the half Sphere. 

Confeijuently, o.26»8DD1) %. 1 =:-y2 3^000, will 
be the folid Cdntenc of the whole Sphere, which is ' 
equii to y of the Cylinder | the Oiameter of wbofe 
BAfe, and alfo irtHe'tght| is = O. 

For 07^ 54000 =: the Solidity of the Cylinder by 
Se£k V. Batf of 0,7854000 =0523^000,. as bci" 
for«, 

SeholUtnit 

From this Demon(}raition it will be eafy to deduce 
or raife Theorems for finding the folid Content of 
any Fruilum of a Sphere, as Tm in th« hit Figure. 

For we there ftipp6(« the Frunnm aTm to b^ cOn* 
ftituted ti€ ^ti infinife Series nf Circles, which have 
the Anie Ratio ^vitli iill thofe Circles that conditute 
the half Sphere. 

Therefore it follows, that Qj%'r%\Thi — ©bT 
'5t|Tb wiH b^ the Snm of all the CircL^i intercepted 
between T and b ; tonfeqnently ir will • be the Soli- 
dity of that Fruftnm. 

. And beCaufe Dab4"D'r^=*T; tfcerefore ® ab 
+ ®Tl)i|-Tb: — ®Tb x^Tb == the Solidity. Let 
c =rab half the Oia meter of the Frullum'-s Bafe ; h = 
Tb its Height ; and S =: the Solidity of the Fruflum. 
Then ® ib==:3.i4i5ccpand ®Tb=3.i4i5hh ; confe- 
""■ * - - * • ijucntly,' 



192 MettfuratiM of Solids. Part lit 
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^ 3»i4x6cch^- J.t4i6bhh g.T4i6bhh 

Which being redacM, • will become gcch -4^ hhh ir 
0.52^6 '=:Sv which it* one Theorem for finding, the 
Solidity of the Fruftum^ %ad may be exprefs'd in 
Vordt thus ; 

If to three Times the Sqnare of the Semidiameter 
of the F.raftum's Bife yon add the Square of the 
Height of the Fruftum, and multiply the Sam by the 
Height of the Fruftura, and cha« Produ£l mulcipiyd 
by •S'^3$^ tbe Produ£l will be the foHd Content. 

6ut if the Axil of the Sphere^ and the He^ht of 
Che Fruilam, be glven^; then put D =: the Axis, b= 
the Height of the Fruflum, and c as before; it will 
be D — h X h = CO, yiz, Dh — hh == or. Then 
will jDhh — abhh =± jcch -J- hhh ; confeqoently 
3Dhh — 2hhh 5^0.5236 = Sy the Fruftum's SoIIdiry. 
Which ir another Theorem for finding the Solidity of 
the Frufinm) and may be expref$*d in Words thus : 

From three times the Axis fubtrad- twice the 
Height cf the Fruftura, and raiilttply the Remainder 
by the Square of the Height, and that Produf^ nraFti*- 
ply by.y 235, this hft ProJudl will be the Solidity 
of (he Fruftum. 



Ejtamflei, Let AHCD be 
the Fruilum of a Sphei;e:; 
fuppofe AB, (the Diametex 
of the Fruflum's Bafe) b^ 
i6 Inches, and CD (the 
Heighr) 4. Inches; the So- 
lidity is itquir'd* 




t ,. By 



Cfiap. 2. Minfufation if iSoltis. ly? 



By the &(l Rule. 
8 
64 Square of the Semidiameter AJX 

1 5 Add the ^uare of CP«^ 

« 

ao9 
4 multiply by Cb*r> 

83a .5136-^ 

83» • 

10472. 

15708 



'yhe Solidity 43;.^3rx 

ay the ftcofid Rule thNv. 

Firftj by the Rule in Pjgt xij, you will 'find tfit^ 
Axis of the whole Globe to be 20 Inches* 

ao Axif. .5256 

J ^ 

Fro» 60 f 047» 

St»btr> S ivnottD* t^jdk 
~ 4t89li 

Mult. x(S Sq. of CD. 43r.tfjf a-(^ehe ftmc asbeforef , 

- 3I2» 

5i 
Prod. 832.. 

Afid 
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And if it be reqirirM to find ^t middle Vsrty 
amNK, ufuilJy eall'd c)i« middle Zone of a Sphere y. 

Then, becanfe it is 
fiipposM rlikt am = 
MX, or (cvhich is all 
one) that bC = CB ; 
therefore it tr plain, 
that if twice the Seg- 
menr, aTtn^ be t^k^n 
from the whole Spherf). 
there will remain the 
middle Zone am MX. 

Bat becaufe that VdrK is a little rroublefoinef ^ 
will here (hew how ta raifV'a Theorem for the do* 
inn it. 

Pirft, becanft AC = yC = eC = aC ==: TC, there- 
fore it will be DAC — QCf == Dyf, D AC — QCd 
= Ded, DAC— DCb= Dab, &c. 

Her^^ becanfe DAQ, DA*:> DAC, &c. are a Se- 
rltfl of Equals, and Cb the Number of all ttFe Terms ^ 
therefore OAG nCb = the Sum of ali that Serier^ 
fer Lemma s» 

And QCf, DCd, DCl>, &c. being a Series of 
Squares, whofe Roots are» in arithmetical Progrcffion^ 
beginning at the Centre C j »'«• o, Cf, Cd, Cb, ^f. 
wherein the greatcft Term^is DGb, and the dumber 
of Terms is Cb ; therefore QCh )( f Cb = the Sumof 
aUjthe Series, fgr Lemma 3. 

ConfequeAtly) the ©AC x Cb : — ©Cb h f Cb = 
the Sum of all the Series ®yf, ®ed, G^h, &(»^ 
which do > GoailittKe the Solidity of the Hatf ZoAt 
amAG* 



Afld 
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And becaufe D AC— OCb == nal»> therefore ©AC 
— © ab , = © Cb. Coofcqucntiy.Q AC;x.Cb i — 

0AC4-©ab.:-4cCb ^ . 

• 

be the'Solidiry of ctie Half Zonev 

Put D =AG=:,2ACj x=ain^ and H ="58=: 
^ = Cb. 

Then © AC = .7854DD, ©ab r= •y^sJflix. And 

4f we rura the commop Fa^loi .7S54 in«o a plvifor^ 

>x.a732g, and then, take the.Tri^eof that Divifor^ 

>i». 3.8x97, theReAiltof the precedent Work.viU 

produce this following Theorem* 

- WHieh in Words k fhu? ; To twice the Square of 
,rhe A^is AG, add the Square of the Diameter jof the 
Fr#um'sBi»fe (am) and divide the'-Sum by 3*^x979 
then multiply the Qiiotient by the Heighc or ThiclE« 
^fiefs of the middle Zone, and the "Prodadt will be 
'rtJie Solidity dfthe middle Zone requir'd* 

This is €0 plain and eafyi it needs no Examplesp 
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5 XII. Of a Spheroid. 

Spheroid is t Solid rerembliag «n Egg. To find 
the folid Content chereof| rim is 

'The R=^ LE. 



Multtvljr the Square of che Duneter t>f the great- 
-«ft Circle bjrthe Length, and chat Product tnnlttf )^ 
sgain by .yivfi ; thisliift Produft will be- the Solidify 
of the Spheroid. 




Let ABythe Diameter of the 
greatcil Circle, be ^3 Inches, 
and CD (the Length) SS Lich* 
es^ the -SoUdi^ issei|uir*4^ 



33 
3i 

59 
S9 

10891 

5445' 
T44? 

59^91 



V9»9T 

359370 
179685 

1x9790 
:a9947J 

3136x.03.ao the Solidity. 
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Dem9iftr4tion. Every Spheroid is egnal to f of a 
Cylindw, whofc Bafe is equal ro (he greatcft Circle of 
the Siiheroid, and iti 
Height eqiiai to the — 

Length of the ^pheioid. 

ft 

SuppoTe the Figure 
NTnSN in the annex'd 
&che«ie, to reprerent « 
Spheroid^ form'd by the ^ 
Rotation of the Semi- 
Ellipfii TNS, about its 
tranAreirie Axi$ TS. 

Let D s= TS, the 
Length of the Spheroid, 
and the Axitof in circnm&ribing Sphere; and i ss 
Void!*" .'"*"'■ "^ *•** g'eateft Circh of the. aphe. 

Sen. XV, St»f. 3, iV5j, , -^i. uj t^ *V 

Therefore it will I* DU ; dd : : □ Ab : D *b. 

©Ab(««rhofe Diameter. areChordi) do conftitate the 
-Solidity of the Sphere. (ByS*a.Xl) 

And the Sum of a« infiaite 8«ria of foch Cirelet 
VivX^V" *^'»ft D««n«er» are Ordinate, of the 
Ellipfi.) do conftitute the Solidity of the Spheroid. 

Therefore DD : dd ; : • yigfiDDD : oyiaSQddsstiit 
Solidity of the Spheroid. ( Sutl. y, i a ) 

But o.ya^Oddssrf of tlie Cylinder, whtrf^: nL. 

""Vr " = **' "*^ "*'«''* = D- (by Seff. V.) 
Now, from tfait PnJportKin between the Sphere alid 

f ruftum or middle Zone of any Sphwotd, bavins 
the ftmesHeight with that of thJ^/hete ; ferr 

Ai the Solidity rf the whole iphewri. to the 80^ 
Wity of the whole Sphevid : : fo U any p«t ^f Zl 
Sphere : to the like Part of theS^roid. * " *** 
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As For Iflilance i' Sappoft. it wat requlrM to find 
Che middle Zotit of any Spheroid. 

Let DssTSi and ds=Nn, as above { aQdHs:]>B, 
Ka: AM| and c=: am. 

Thta i — ■ ^ K H = the middle Zone of the 

Spfctre. And o.5^360DD : o-jriJ^ddD : : — T^ ■ % 

• addH • xxddH 
H: -o"-rr + rs— -r^r =rtb€ niddk 2bne of rKl 
j.Ki^ ' S.0X97DD 

ipherdid. 

xxdd 
Agatn, DD : dd : : xx t cc. Therefore -rr^r- = cc 

. xxdd H tc 

Omift(2<M«rI|% -tar- * u ^ tc J a ■ n ft Wbtoh 

xxddH 
feifig ttltfeA ihtteaft df -^ ' ' - ^ "^t there will arife 

5.819700 

. ; ^«Ldd4*cc 

Thtt fbJtkmtfig.Tliegrtiii, ^ ^^.^ . ■ : k H ss the 

middle 2one of tb( Spheroid- 
Mn, That 9*^K97 =3 t.a7g2K 3* ^fe J^e i«2. 



^ XUL 6f a 'PdmlwUck Con OLD. 

A Pin&otick Conoid is fontechtng Hke an half 
'fpheioiiS} hftvii% in -Sides fbroewhat ficalgiter^ 
It Is -^eneraced hy ilippdfing • Semi-'PawbalA furnM 
4^bdiic i^s Axtii Il>jfifid die f^id CoAce&c fhereo^ 
tiiii is : ' 

: 7*f HR U L C » 

* ^knlttply ftie STquare' of the' Diameter of its'ftaie !>> 
.7^74, and riJultipTy that Pr odi&d by lAtfftfeHMght; 
tl)at laft Prodttft (ball be tl»e folid Content. 

Let 
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Let ABCD UaP*- 
rftlx^tck^Conotd, the 
Du meter of whoft 
Raft is 36 Inches, and 
its Height CD 33 In- 
ches ; the Solidity it 
lequirM. 




5« 

if 

216 

X08 

I2C<S 



1195 

47124 

7o«^6 

l>73§ 

7^54 



ioi7,S784 
33 

3py363fx 
3053635:2 • 

2) 33589.987a 



i«>i']p.8784 >^54'993^ 

1^728)16794-99136(9.71 Fecij the Content. 



J2429 

X20t^6 



172S 

tdix 

f>m$i^r0$frh Tht PursiipUcJc Canoixl is con (It 

toted of an infinite Number of Girekf, iviuale^'pia- 

meters are the Ordi nates of the Par^Tiola. No>V, ae« 

coriing to the Property of every Paralxl a, it will 

DAB 
LeSA.;AB:: AB t-— - =:L, tk9 fatut femm.' 
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Thtn^ Sc n L = Dfe, 

Here Si x L, Se x L, Sy » L, 
f^'r. sire a S;rkt of Terms in 
Arirhmet. Proftref. Therefore 

D ba, D fe,. D Ry» ^*- »»« 
aJlb t Series of Terms in the 
fame Progr^flioii, beK^nning 
ar rh'e Point S, whcrciii D'^B 
if the gretteft Term^ anJ SA jhc Nnmljer o(^ all ilw 
T"«ins, Thtief..re QAB * ^ SA = the Sum of aJl 
the Struts.. ^»y l-crcma 2.) , . 

Conie(|ueJu)y, >VB x fSA rrrhe Sum of all the 
Srrirsof ^ ha, fe, 0gy, C^«. which do conitiiate 
rhe SoliJiry of \ht Conoid. 
Puc D = 2.\B, and H ;=SA. 
Theft .781400 » J H = .59a7DDH will be the fo- 
lic) Coo ukc of tb& Conoid^ wbteh is )f^ half the 
Cylinder, whofe tl-fc is z^O^ uad JJf ifttt •>= H. 
Tiis UHn|( ri^btiy undetftood, -tt«will^be e^fy to 
laifea Theorem for finding. the lower FruAanQwOf any 
P^rabolick Conoid. \ • ^ " * 

For, fappofrfig h rraA^ the Height of the Fraflnmi 
and p =r ^^j (be Height of the Pare bSl> cut o£F ; 
then h 4* P = ^A, the Height of the whole Co* 
noid* 

Confcqnentlyi ■ ■ = the Solidity 

of tha whole Conoid* 
,0Uxp 




And 



=: the S€>lLdity 



ef the Piirt cue oA 



Therefoffe 



i*>lU 



A*i 






Therefore 

» 

Bue i2( 
Con£efu. : ^ 

6] 

7 
8 



SX2 



7-^©baKh 



84-2 ^9 



{ 



f4«e 9oiiA\tf tf t^M F««A|N|9» 
h^-f- ®ABs:p:.®f)a. 

OABxp2S©ba^»h4- GI»JH^ 

{®AB«ch:^0A0Xf:r^04l9^iif 
= 2F, 

0AB»h = 2F:— ©texb. 
ABx h : 4- ©biKii Z=Z7£..- 

©AB^-©il» ^. 






ftum^s SolldUjr. 



Lee D =r 14B, as before^, and i s? 2Vif Abe Di^ 
meter of the Itart cac off; thou 4«t iltall b«ve Chi» 
foilowing Theorem.' 

0.3927 T7D«4-^392'^ dd ! tr.h cr the Solidity of 
the FrudUmr ref Qir'd : w))ich in Wor(3s is thus t 

Multijply die Sum of the Sijotncf of tlie greater and 
leffer Diameter s, by .3927, ao4 ^bat Pradnft by the 
HeiftM 0f tile Fruftusa, vhc JUt Jk9iit»ititi» 4m cho 
ioki C^jtf nt. 

J* 



5 XIV* Of a TarahUck S r r^D l e, 

IF an aOQte Parabola be fopposM to be mov'd about 
its gr«ftfeft.(ft^4ar^, ^ ,\^f^ ^ fif lid callM » 
ParaboUck SpindUi To find tne foUd Content, thir 



^^ 



Iffir 
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7U RUL& 

m 

Mukifly tlic Srpafe of the 1>bRieter of iti grtAteft^ 
Circle by .41^ (being t^ of .78*4^ «n^ th»t Pn^ 
doaby ict Length ; that Ufi Prodit^ is the folid 
Contents' 

Let ABCI> be s Panbolick Spindle, wfaofe greatefi 
IMamecerCDU 36 Inches, and ics Length- AB fiH 
loches ; the SoUdiry is reqnir'd^ 

35ssC0» .^eSSS^ 



•H^afei 



as6 

1256 S^ 



37599*. 

le 4tW8 

.99 

499t8^i63> 
489r6i632 



»7«*)7374^}^9K3i*«o»8# 



• • • • • • 



J 9©? 

3»79. 
691 J 
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' 9he lbli4^€onteiitis^,zc^47V«n 
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. ^fpumfifoiion. A ParaboUck Spindle ir couftitnted 
of an infinite Series of CifCles, whofe Diameters are 
all pftralkl to tbe Axis of ihe Pi^rabola, as. ®snft^ 
©ne, ®pir, ^c. 

Lee OS uippoie the Line Sd parallel to ABj c^#« 
Then it bath already been frovM, that the Lines fm^ 
gn, bp, &€. 
are a Series 
of Squares, 
whole Roots 
met in arith- 
metical Pro* 
greifion;con- 
fi*q|ientlji . 

tfieir Squares, >/«. Qfro? Dgn, Dhp? ^^* will be 
a Series of Biquadrati, whofe Roots will be in arith- 
netical Progitifllon : Whkh being ]Mremi«'d^ we maji^ 
(Toceed thus :. 



A^ 





1 PS;I — fro s=rma« 
a I SA — -»gn=: ne. 
3fSA'-hp-spr.. 



4 [ aSA^aSAxfn-f-DfnassCrm* 

5 DSA— aSA>i.gn-|-Dgn=nne. 

6 j QSA — iSAxhp4- Php= Dpy> &t' 

f • In the& Equations, the QSA, pSA,. QSA', b)i- 
ihg a Series of EqliaJs, and* AB the Nu<nber of all the 
Terms; therefbre ft will be QSA )rAB=the Sum 
of all the Series, by Leniraa I; 

2. Becanfe fiA, gn,^hp, ^u area Series of Squttes^ 
wherein SA is the greateil Terjn,, and A» the Kuhh^ 
be£of all the Terms; 

^^ , 2SA )»SA» AB 2i38AxAB .. 

Therefore ■ ■ ; = will be thft 

3 3 

Sum ofall the fciies^ by Lemma IIU 



3. Aaj 
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9. And the Of«, Ogti, Ofcft ^- will be t «c- 
ffki df Tenm in tbt lUfi# 6f tkimdrtfi, tt •Iwe, 
0«A being the sfcatet t*f«h *«*! AS the Nmber 

{]8A»AB 
of All the Temi. T Utfttoe it «riU [ie ■ - y -' • 

Ss tbe Sum of all the Seriet, by Lemma V* 

zQSAkAB 
Whence it ftUowi, tbit D SA n AB — ; 

QIAirAB ^^^ gore of atl die SeritfoT Dm, 
~ S ^ 

. 8DSAx"AB • r ii*4^«. • 

That isj -=-— — s5 the Spm or ali the Senef, 

^ the Sum of all the Series of Circles, ® roa, ©ne, 
®py» ^*- which eonfticmt the SoUdity of half the 
8pin41e, yi: of SAB, t 

Therefore putting El :?;. iSA, anj H = ^A8, it 
wiN be.vo«4i888DPH c:t the Solidify 6f tht i^ole 
Farabolidt $4)in<Ue b$Bj beix^ ,| of a.7854(XOH| the 
Solidity of Irs circiimrcribiug CyluuU<- 

From hence we may tifb ratfe a Theorexti for find- 
ing the f ruft^m, 5 A pjr, of the kft Fifiwe. 

For ®SA being the ^«caftft Term, <5)py tjie le^ft 
Tcxnv *ia Ay the JJumber. pf aB the Tvms or CJuc^ 
■ incites Ijetwccxi A a^4 y JK 






J ' :* ' 



f 



Therefore 
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ipjiere- 
fore 



a -i- Ay 
Biit 



ConP-q. 



QSA 



2SA )ihp Dhp 



» Ay == a 



the Snrn of all the Series, DSA^ Oma^ 
Den, Dpy. 

3 DSA— 3SAxhp-t- ^ ?: x Ay ss 3*1 

3 DSA^2SAxhp+^^=J^ 

a SA — iSAxiip=: Dpy-^Dtip^^r Sf*^^ 

_ . 3 D hp 3 2 : 

^□SA4.2_J'=J^-.Dpy-tDhp. 

inafA+Dpy — |ahp = J^y 



2®SA-f0py^^ ©hp ; X f Ay 2= x» 
the Sum of all the Series of ^^SA^ 0fna, ®ne, (3)97^ 
wh/ch doconftitute the Solidity of the Fmfinm SApy» 
Th-refore, putriag D=3> aSA, as befbrr, C =>py» 
Ji=>hp» and Hss^y^it mil be usicSDD^i^f^^p 
— .gx^i^xx : X f H = the Fruftum SApy. And if 
we iDakeL = aH, then i!57b8DD -^ .78^4^^ — 
.31415XX r X -j- L = the Double of that Frnftum, be«^ 
ing <he mtddJe Zone* Which in Words is thns : 

Multiply the Square of the greateil Diameter bf 
i.ffo9, and multiply the Square of the lefler {Mam^ 
ter by •'fix Ay ^^^ multiply the Square of the DiiFe<* 
rence of the Diameters by .31416 ; horn the Sum ct 
the two former Prodn& fubua^ the latter Produft), 
and multiply the Remainder by one third Part of the 
Lengthy apd that Product will be the Solidity of tlic 
Duddle Stole required* 
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CHAP. IIL 

Of tbg Meafurm^ of the Works (f 
thifeveral Artificers relating to 
Bmidiug i and what Methods 
and Cufionu are ohJerv*d therein^ 

^I. 0/ Carpenters Work . 

• * 

THE Carpeiitfrf Workty wliieh avt nwaAimble, 
aie Floormgi Parrkioniog^ and Eoofinii^ \ all 
wUich are meafiir'd by tbe Square of xo Feet Ipng^ 
uul xo Feet broad ; ib (iuc one Skjoare qcuHaiiu xo^ 
%uwf Feec, 

.1 , I. Of Timing. 

tf a FlcxM* be 57 Feet 3 Inches k>bgy.ancl ^ Feet $ 
Inches broad, how many Squ^ires of Flooring is theve 
in that Room ? 

Multiply ^7 Feet 3 Inches by aS Feet S Inches^ 

and the Product is 1631 Feer, C^c. which divide by 

xoo; (this is done by cutting off frora cheProdudl two 

F^tire^ towacdt itjie right Hand with a Dafli of the 

* ' Pcn> 



Pen) and the remaining Figures are the Qpotienr, 
and the FigoMi Ciit ntf'Art f^et : thn^ 1631 divided 
hy ioO| by catting off jx from the right Hand there- 
of, chetluotient is 16 Square%, and the Jt cut off is 
31 tttt. 

See the Woric, both by D^ttals, ^A allb by ftct 
and Inches. 
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114^0 
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i^Iji 7 6 
Ktrt# i^ fliptaffes and gt FteK. 

mrf, That .5[ is the Detlmal Ibr half lef intr 
Thing, .25 is the Decimal for a qnarter, and ik^y » 
the Decimal for half a quarter ; fo^ hi the laft Exam* 
pie, .15 is the Decimal of 3 Inchest, l^dcaufe 3 Inches 
M a quarter of ^ Fda^ ; and . jr is The Decimal of 4 
Inches, becauft 5 Inthn is half a Foot. 

Example. ^. Let t Floor be Tg Feet 6 Inches long 
and 47 Feet 9 T^ctAt brhad, hoi/^ imnxyf^aarcs are 
connin'd in that Floo)r I * 

4T-7T 
T3T 



ft3^7jr 



a^ 



4^1y4.S2j 




ay 1^4 7 * 
fscit ly S^aaxes amd 54 Feet* Fj 
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Bj Scdi mi Gmpaffeu 

In the firft Example, extend the Com {nfiei .from i 
to iS.f, that Extent will reich from S^•^s to ^^ 
Squares and near a third Parr. 

Ill the fecond Example, extend the Compafles from 
I to 47.759 that Extent will reach from yj.y to 27 
Squares and above an half. 

2. Of FariiAiming. 

Ex4mpUi, •If a Partition between ftooms be in 
Length 8a Feettf Inches, and in Height 12 Feet 5 
Inches, how many Squares are contained therein ? 

The Length and Breadth being multiply'd together, 
the Produdl is 1 010.627 ; which divide by 100, (as 
before is ihewM) and the Anfwer is so Squares 10 
Fttt I the Inches or P^rts in thefe Cafes, are of no 
Valoe. 

T2«2f F. I. 

82.5 82 6 



6iaf 



la 3 



MTO 990 o 

5800 ao 7 6 



Fadt to f^qqaies^ xo FeH» 

Ex4mfhi^ If a Partition betwetH 4toonis be in 
Length 91 Feet 9 Inches, and in Breadth ss Feet 3 
Inches, how many Squares are contain'd therein ? 

The Length and Breadth being mnlti^y*d together 
the Pioduft is 1032 Feet ; which divided by 100^ thei 
Anfwer will be 10 Sqaaret and 32.Fcet» 



t«^ 



I 



- 9x^75 p.— I. 

• — x| .3 

^3^0 1009 '3 

' t.OfRoaPfig. 

It U a RoU amongft Workmen, that the FUt of 
any Ho^ft^ %xi^ feilf x\it Flat thereof, ttken within 
the Walk, is enual to the Me^ifore of the Roof of the 
fame Hmife ;. but this is when the Roof is true 
JatchU For |f th^ Rpqf be n^ore flm or ftecp than 
the true Pitch, it will mearurc to mote or/ lefs ac- 




t • 



Example i.. If » Honfe withi0 fhf Wa^f U 44 
Ffftt.6 Inff^Josgt and i« Ftpt 3 Inches br^ how 
«¥t3r fqii«#ci of fitftfing will corn ih^t f}iMfe ? . 

W«I^JWf the Length a|id JB[jeadrti tc^nherl »ftd 
theprodudt j^ 8i2Feer', the flat : the half thereqf 
Js 4o5 Feet^ which added to the flat, the Sum !s 1^18 
Feet 5 which divided hy 100, the Anfwer is li 
Sqaares and xS F«r, * 
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. F. I. 
44 ^ 
»» 3 

'44' 




half 406 ■■ -^ 

T^Fht 9m I 6 
Itie naif 406 




tern ii^ii^ 

-, JJif'ria S 5»T€f*i8 Feet. . 

lit the firft Exaaiple of Piuructoning^ cxceod tlie 
€diiipafret fron i to ta^iy^ chat Extcot will vach 
fiorb 82.; co' ib'SquarM end one Tench. ' 

In f he l^ceiiU Ijaamplty exctnd the Compoilcs from 
z CO ii*ify chat Eweac will Mach fmnr f K«7f to 
so Sqttares^ and a It^le leO chan a third Pare* . 

In the Example of tloafingt extend the Compares 
froni 1 to K8*af) thai Extent will reach from 44.7 
CO 81a the Flat j to which add the halt thereof, and 
the 8om is la^iSy which is r^ Squares 18 Fto, as 
above* 

There are other Works abonc a Building, done by 
Che Carpenter^ that are meaCor'd by the Poor^ ranning 
Meafure, that it, by the Kumber of Feet iu Length 
only ; as CorniceS| Doors and Cafes, Window- Frame^ 
Ciucering, Lintels, Sommers, Sktrc-Bourds, C^c.' 

Nquu In the meafuring of Flaoring, after you 
haveS^eaAirM the whole Floor, you muft dedu£l ouc 
of ic the Well-Holes for the Stairs and Chimneys § 
and in Partitioning, for the Doors, Windows, <^€. 
clcepc (by Agreemenr) they are to be included, 

Nott 
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Wi^ieo, In ttitfsifaring of Rcioftniq;, Wdom" any 
Deda£liont ai^ fn|de for the Holts fot che Chimney- 
Shalfs. the Va«ancips for Lutheyen 'Lights and Sky- 
lights ; for t t w y a i t more Trouble jro rhe Workman^ 
than the Scnlff wUkh would cov«r ihem is worth. 
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§ II. Of BrickiayeKs Work, 



T 



H E Princi^^- ii'-finift*, :iril!li%> and Chim- 
^ney-Work. , . . 

Tiilng If mea^rM by the Sf|mi«- of »o F^<t, »s 
Flooring, Wrtirionin^, and Roofing; wr re in tf^e 
Carpenter's Work ; fo that lietween ^tfn RinofiHg «ml 
Tiling, the Difference will not l)e iriich, yet the Ti- 
ling will li? thVmoft ; for the BrtckUjers fcmetim's 
will require io have trouble Me^TuriiMoi Hyps an- 1 
Vallies. Wh Wt3?htters are alloW?d d))ithle Meafure, 
the Way is to TO^afure the Lengfii -a^wig the RiJg*?- 
TiJe> and brrhrt'Mea»$ the Meafare of tbeGurrers 
becomes double } it is ufual alfo to allow -double Mea- 
fnre at the Eavef^HT much a? t^e Proje€kor is over the 
Plate, whi^Hif ciintroonly about fS or 20 Inches. 

SMomfk t. There is a Roof corerM -with Tiles, 
whofe Depth on both Sides (w4rb lh( uAtal Allow- 
ance at the Eares, if 37 Feet 3 Incher, and the Length 
}^S Feet i I deiftaod how many Squares of Tiling a^e 

contaiti'd'tlietein ? « j 

*• ^ / 
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Jbr^Mflri. ThcK it a RooC oorerM with Tilb, 
whofe Deprbi or loc^ Sides, (l^ith the AlJowance at 
the £iveft) it 3f Fecr 9 Inches, snd the Length 4^ 
Fcef 6 Inches ; I dcmtnd how OMajr Sguares of Tiliiifl 
ajre in thftKooff .1 



I i • • .*■»':>*•' 



« « • 




4J '^ 
a* 5 ♦» 

^»1 9 

17 6 

■ « 

Here the length a«d Depth. UingjoMiltipljr'ii t^^ 
ther^ the Produdl is X55f Feet ; which 4ivide4 by 
100, (ss before is ffaogbc) the Anfwer it xy S<iaares 
Md 5S Fttt. 

By Scale and Compaffis^ 

In the iirft Extmple extend the Compaffes from 1 
fD ^7*ay, that Cxtcflit l^iirreach fiom 4T to x6 Squ. 
mad a little above thsee Qiurteis of a Sqiure. 

la 
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In the ScoiiSrEifainpte, etrvttdrheCompifleffibm 
t to jsjSf that Extent wHI mdi fr«ai. 4g«T to v; 
SfQsira Slid SS Feet,tt»t n% little abort m half Bqpt^ttm 



2. Ofiroing. 
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Rriekbjren commonljr me^fora t|i^ir Work bjr the 
lUxl-I^Qare oF i6 Faet aQd'aHsUf ; ib that one Rod m 
Length and one in Breadth^ Gomalii 27^.25 fquire 
Feet ; for \S^^^ naltiply'd in i^etf» ptodiicet 271.2^ 
Iqoafe Fiec Bot in lome Places ,tlie Tiiftom is to al- 
lo«r 18 Feet to the Rod ; that iS) 324 Hp^re Feet. And 
in Anne Places theofiial Way ii, ro'mgaibre bj^the 
Hood of 21 Feet long and 3 F^t^ig^ § that is, 63 
fqaare Feet ; and here they nevfr rej^ the ThicJc* 
nefs of the Wall, bot the nfual Wajr ia to aoderace 
the Price according to the Thickness. 

When you meaftre a Piece o£ Bdckrworky the firft 
Thing is to enqaire by .wllidi of thc^ff Wayi U:muft 
be neafnr'd ; then, having ninlriply'A the Length 
and Breadth in Feet together, divide, the Prodiidl by 
the proper Dtvifori either for Rods .nr. Roods, and the 
Qpotifnt is (^iiir«Rodaor:f<{oareR<9^accqi#ingly. 

Hut connoniy firick*Walls,that are jiieafurM by rhe 
Rod, are to be redoc'd to a ffrai|dar4 Thicknefs, rts. 
of a Brick and a half thick, (if it be not ai^reed on to 
the cflomtyr;) »Ad . 10 rediicl'.K W^U to ivndard?' 
Thicknefs| this it 

7*t R U L & 

Multiply the Komber of foperllcial Feet . that are 
ftimd to be oontainM in any Wall, by the Number of 
Half*Rricks which that Wall is in Thicknefs ; one 
third P^rt of rhatProduA fliall be the Content thereof 
in ftxt^ redoc'd to the Standard Thicknefs of one 
Brick and a Half. 
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t9.af Height. 
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M)ai 9(3 QS»^$csM>f a JSM0 

ir«ff^ That d8.o6 if one fooith Pare oti'j^.if. . 
Note aifi^ That in reducing of Fcec into Rods, they 
ijtially reitfttUe odd l^aci% and dinridf onlf !w 272, 
as is done in the fecond Way of the laft; Example ; fo 
the Anfwer, by that fecond Way^jis x% Rods, j Qtiar- 
tff f, and- 1 V Feet, more by abour % 7 tttt than by 
the fixft Way, where it is done fscinuUy i a Thing 
irery infignificant. 
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2x6 Tie Mfn/wmrimtf ,, VntU. 

exM^k *. If tViU b» ^^rnm9 Iirclw louft 
•od i6 Fctc ( lAchCiliigh, and €WO Bricki and » half 
thick, I dcMfrflmrnaiirRfldtor Rrick-woric att 
contalii'd dMKin, whoi ^fidnM t0 SuadudThick*. 
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Befon I Aiew^how to ^ork the two iftft Esuiuples 
by Scale »nd toVn^^es, I \fiU {hew bow «> find 
proper pivifors C6 faeilitate tbe Operation, becaufe it 
would le'roo intricate and tedioai to perform bf Scale 
aud CompafTei, kccoidiiig to the Rale above ui|ght. 

To jtnd proper Divifors. 

Divile 3 (the Member df half BricKs in 1 ^) by the 
Mumbei of hklf Hiricks in the t'hickilc^ the Qoocient 
will be a Diviftr wbibh wil) give the Anfwer ia 
Feet. But iryoRi Wduld h^ve a DiViifor to bring the 
Anfwer in Rods at once, then' multiply' 272.2; by 
the Otvtibr ftmad for Pen, and the PwimSk will U a 
Diriftf which will give the Aniwer ia Rods* 



»^#. Lxt it be «e|ifir*d to ftnd a Divtibr ffo- 
Mr TO reduce a' W&U of t bm 8t ickfl^ thick* < 

Divide 3 by 6, (the half Bricks in the Thicknefs) 
Slid :th«g^te^tif .f, trtiidb is a Oivifdr that vlill 
five the Anfwer in Feft. Then inuitifry ^2.%^ by 
•r, amd the Produilr is t36«x-af, t;ht Drri&r whidi 
will give thie Anfwnr in Bk}^^ chacis, as t^i:i.s 
^ IV Che Length of >f he Walt, fb is the Beighc to the 
CoMarin'Rttk Or, ■S'^f is^ ta th» iisngtfa, fo in 
the Height to the Content in Feet. 

i' Aft«r'tht:ftd)(f«MiMi^'yoB:niiyHhidi3ivilhrs'<ror 
nAy> other Thkknersv wlikh yon will find to bo as I 
ntftM4 in ehe ftttowins iimle Table. 
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m^ 



mL^ 



The Thirknefi 
of the Villi. 



t Brick thick 

1 i Brick thick 

2 Bricks thick 
.1 Bricks thick 

3.Hrickff4liick 

3 {• Bncks thickk m#^1^ 
4 Bricks thick J. ^377 



DiviAirs 

for thf 

Anrwer 



DiTtiors 

^or bringing 

rht An Twer 



inFe^r. I in RnJs. 



'IS 



104. 1 87 y 



Let thefeooad Extmf !f^ ^/ofrgoing^lie wronglit h^ 
Scale »ii4 Go0ipi(&S| whftre tht. Xjniffh it. ^^sjSy 
the Height 16^;, and the Tliicknefs a ^ Rrtcki; 

^firnd ^e Compiftt ftmm <^«{5 0^ .tdbabr 
Utimberagtiaft z^ jj Briflii)/toi4f^7ir« thttftetnf 
Will Teach ffoni stf.jr ta 24:Rods and 9 Tenths* 



> 



• «> 



' Again, t^ the Lcngih.be ^f Fee^dInclif^ and th« 
Neigtit is tttt f Inches^ At 3 t BricJu thjtek^ . how 
many Rods ate contain 'd.therin ? . . . 

Bufendthe Compaflas i^Qg tn^ 67S i(the tabular 
Notnber) co 1S.75', that Eitemt ««ll jrfSMh. ft«m 7.5*5 
cota.a3; ^'^ >*» ii>R9dAof9 littk:kliayii.kaif a 
Qnarter» .».:.. 1,, .j..; *..a .-i; 



.;j 



It will be very yffqper and cMMiodiopfi IWa ibcii 
at bavt fmfii^at Ocoaiion to meaOwe Bctpk^Weok^ to 
have in the Line.of Homhen little BraA C;ilt||r!»Pi«a 
at each of the Kum^iert in the third Golomn of the 
above little Tal)le, with a Ftgore to denote the Thick- 
nefs of the Wali^ 
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If a Wall bt 104 THft f f achet long) «nd 17 Feet a 
Inches high) bow n^njr ftood^are coaiftinM therein f 

E. 1, 
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ia6 
^-— Anfwer, aS Roods, 4a Feet. 

4* . 
ATff^f^.Tbat fach »s dig Ci;ll»rs, do many >iRies^ do 
them by the Floor, 16 Feet €qpMtty and a Foot deep, 
being a Floor of Earth ; that is, 3-^4 Iblid feet. 

If yoQ are to meafore a Chimney ftandili^ alone by 
itfelf, witlMWt any Party* Wall being ad|oinM, then 
girt ic aboiit for ttoe Length, and the Height' of the 
itory is the Breadth ; the Tbicknefs moll be the fiime 
as the Jaums are of, provided that the Chimney it 
wrought upright from the Manile-tree to the Ciettng, 
not dedui^ng any thing for the V^icsnicy between the 
Floor (or Hearth) and the Mantle- t^^ot) becauftof the 
G4therings of the Hrealt and WingS| to maJce Robi^ 
for the Heairtb in the next Story. 

If the Chtmney*Back be a Party-vrall, and die 
Wall lie meafurM by itfelf, then yon mnft meafore 
the Depth of the two Jaums, and.th^ bengib of the 
6iV4ft for a Length, and the Hefghcof idie Scory the 
Brekdth', at thei4me Thicknefs you* J-Jiims were of« 
' When you meafure Chimney-Shafts, gist them 
with a Line round about the leafi Place of them, iot 

the 
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cheLengib, and thfHeiaUt DiiTnjir'youF'BrbiS-. 
And if (hfy be Four- Inch Vnrk, *hei» 7*10 nmltfet 
down your Thickiwft »t oiie fltick-vrork ; bm if 
they be wrought 9 laches Thick, (11 rometimei ihty 
are, when thfy fl*ad high *nd aloft fbavi the ftwl) 
thtnymi nafl fcconnt yoarThiclrBtfiii I Biick, tn 
Con&lention of Wy*h« a>id Ptrgewiaft ^nd TitnUe 
in ScaffbMing. - t ■ . - 

Itucanomary, ii^naA PUcet,taB)laar double Mo- 
fure fia- Chijnneyi. 

ExMm^h. Sup- A 

pofe rhii F»gwr» 
AKDEFGH K » 
to be » Chimney 
that hithB Amm 
I lie Tunnel to- 
winli I be Top, 
an J a double 
Shaft, and it to 
,1* mcvTur'd ao- 
(4iTdin{t«d(ml4t 
Ketriue- 

FitV, t begin 
with thcBreaft-' 
Vail IL, and (he 
tw« Anglei LK 
and Ht, which 
to^tthn are iS 
Fe«t 9 Incbet; 
UMo tmke rhc 
Heickt of the 
square UP, i» 
Feci € Inchetf 
which nulti- 
'})Iy'd tOKCiheEt 
]>Mduoe334F«t 
^Inoheififcrtif 
-At (he Concoat 

Bf ih« -finti. ' . : - .' 

I'iWM. ' . For 
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For the Square DaEb, the Length of the Breaft-Wall 
and two Angles, is 14 Feet 5 Inches, and the Height 
Da 9 Feet ; which muhiply'd together, make x 20 
Feet 6 Inches, for the Content of the Part DaEb. 
" Then the Height of the next Sqdare 7 Feet, and 
the Length of the Breaft-Wall and two AAgles is 10 
Fett 3 Inches ; which mnltiply'd, together, produceth 
71 Feet 9 Incbw, for the Content of the Square 
BcCd* * 

TheCompafsof the Chimney^Shafts is 12 JPeet # 
Inches, and the Height 6 Feet 6. Inches; which 
inulnply d together, njake 89 Feet 4 Inches 6 Parts, 
the Content of the Shafts. » 

The Depth of the iniddle Fetter, that parts the Fan- 
nels, 1, i2Feet andits WidenefsiFoot 3 Inches |, 
Uiu*hi"^ f0S«h«'i make ij Feet, the Coa^ 

tht Work. 
F. L 

12 8 
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' 9 4 6 

FGHK 234 4^ PGHK 234^ 
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^ ftafx 89 4 4 
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■ * . Tbe Fetter ij.«qi 
Ybe Fetter I jr q 

F. L P. 

FGHK 234 4 6 

371)1082(3 Rodt OiE^ i3#. tf o 

•F— BcCd 71 9 o. 

09) 265(3 Qparterftl ^ TheSWc 89 4 6 



Reip. iiFcet 



Tl« Fetter 15 o o 



The Sum 541 o o 
•The Doable X082 o o 



Ifartiig idjied the five Pfodufis together^ sthd dou* 
bled the Sam, that double Sum it ihe Content of the ! 

Shjtpney in Peer, according to dpnl^le or cnftomary 
[eaiure ; which Feet muft be r^ucfd to Rods, at 
tras fliew*d before. 

So the Ftet^ in the foregoing Exvnp.le b«ing sttduc*d 
toRods, (cbeThicknefs being fop^'di i Bricks) it 
SBakes 3 Rods 3 Qparters and 62 Feet \ that it, 4 Rods 
waning 6 Feet, 

This is ail the Meafure that can be.aliow'd, when 
tlie Chimney fbmds in aGavcl, or Side-Wall ; ia 
"dirhich Caile c)ie Back of tffR^himQey (here not nifm- 
ftr'd) ir accounted at Part of thr<7avel ; but iTthe 
Chimneys iUnd by theaifelvei| as all Stacks of Chtm- 

ncyi 
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ncys in greaf Baildlngs do, which, in fach Cafe, is 
all Chimney^Wovk, and thereibve ought to be mea* 
iiir*d double on all Sides. 

lfeaAi«As«^HAiDifts«ftMAii^si&t^b^tftMt^MA^ 

5 III. CyPLAISTERERS Work. 

TH Z PUi(kr«rs WoxJtf are ptinclpailiy of tyro 
Kinds, namdyi ^« Wcvks l^th'd or pbiiler'^i 
wbich tbey call Cieltn^ %^ Wotki tendered ; which ' 
is of t\90 \iniAy w. u^n 9rlck-WaUi^ or between 
C^iartat) in the P^tcUvqas between Rooma ^ alf 
'which are' meafur'd by the Yard fc^u^rei or S^uar^ Qf 
3 Feet| whicJbk k ^ Fttu 

1. OfCteUtig^ 

If a Cieling be 59 Feet 9 Inches ling, and 34 feet 
€ Inches broad, boir many Yaada ^h that Cieling 
eontain 9 

Multiply ffFtet 9 Xnchea 69^^04 Feet 6 Inches, 
and the Pro^ is mE^S Ffet iq Inohct € Parts ; 
which divided by 9i the QMOtient is itfa Yards y 
Feet. 

F, I. 

59 9 
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Bj Scale ani Qmpajfes. 

Ettend the Coinp«(Ies from 9 to f 9 Feet 9 Incb«s9 
that Extent will reach from 24 Feet 6 Inches to 162.; 

2. CfRmienng. 

EstdUffU. If the Partiiiont between Roomt be 141 
Feet 6 inches about, and x 1 Feet 3 Inches high| how 
many Yards are in thofe Partitions ? 

Multiply 141 Feet 6 Inches by 11 Feet 3 Inches, 
^mnd the ProdoA is 1591 Feet 10 Inches 6 Parts; 
which dirided by 9^ gives 176 Vards 7 Feet, the 
Anfwec; 
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141 6 i4i.y 

IX 3 sf«2jr 
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9)ijrfx xo 6 1415 



4nlWer 17^ 7 9)i59t.87r 

Anfwcr, X7($.87 Yards. 

Extend the t;Qmt>afles from 9 to t4X.Ti that Ex* 
tent will reach from 11.2; to X76.'87 Yards. 

Nb$i X. If there be any Doort,^ Windowsyor the 
like, in your Partitioning, you muft make Dedudions 
for them. 

iihte 2. When yaa meafure Kendering upon Brick* 
Vails, yoa ^re to make no DeduAions ; bat when 
yon meafofe Rendering between Quarters, you may 
very well deduf^ one fifth Part fbr the Qsiartersi 
Braces, and £ntertieces« 



Ik. '~f^^.. w- --1 



/^d^e g. That Whiting and Cc^ourUig are both 
n^ftaiijftd by the Yard, as Cieling zx\^ Rendering were ; 
9^ as in Rendering between QJiarters, you dedadl 
Qlia. fi&tl Party fo in Whiting and Colouring you 
w^^ff^ ^ one fourth, or one fifth Paiirt 9^ leaft. 




JOyafln do meafbre their \Ko»kb)^ tli* Yard Square ; 
but in taking their Diroenfio^, thioy iUkf^ fcom 
ibme others } fee fehey hii«»6uiija^, and fay, W^ 
•ught to miafnr$ where §ur Fiane towhes ; where- 
fM, id taliiiig tttt Height ol aoy Rooqdi,. wbrre 
MMre ti a Gornilh afaoorV and ^yf^y^M^ P^nnek and 
>foal4tngt9 they, witH a Stduag^ begiii at tjie Top^ 
and girt over all the Mouldiags ; whkhr will mim 
|faeRao9 to nuafviae muck-higher thaait i«: Then^> 
fo meaiiuring aboot the Room, they ooiiy tahe it aa it 
is upon the Fioor» 

Example I. If a Room of Wainfbot (being girt 
downwards over the Mouldings) be xf Fctt 9i|ncbet 
high, and i af ^ct J Inches in Coropafi , hovir many 
Yards doth th|t Room contain ? 

Multiply the Compaft by the Height, and: the Pro* 
dudl is 1988 P^ jr Inches 3 Parts; which div4^ by 
Sy gives a30 Y«9^and 8 Feet, the Anfwer. 
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88375 
63125 

X262jr 
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9)1988.4375 

220 8 
Twdf 8 Feet. 


9>988 5 3 
Anfwer aio 8 

F4(f f 220 



Sjesmfle 2. If 1 Room of Wainfcot lie x6 Feet 3 
Inchei higb^ (being girt orer the Mouldings) and 
the Cofhpaft of the Room 137 Feet 6 laches, boi^r 
many Yards are contain'd therein ^ 

Multiply X37 Feet 6 Inches by r6 Feet 3 Inches, 
and the Prodna is 2234 Feet 4 Inches 6 Parts ; which 
divided by 9, the Qsiotient is 248 Ywds and 2 Feet. 

P. I. 

137 6 137.5 

16 3 i5.25 



830 6875 

137 2750 

34 4 6 8250 



€^2234 4 6 



^48 2 O 



9)»»34-375r 



248 2 
fOiU 248 Yards 2 Feet. 



^ 
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By Scale and Compajfes. 

For the firft Example, extend the Coropafles ftom 
9 to 126.2;, tbac Extent will reach from iji.7; t6 
220.9 Yards. 

For the fecond Example, extend the CompafTes from 
9 to X37*T) (hat Extent wiH reach from x6*2jr to 
348 Yards and about a Quarter. 

In Joyners Work there is another Thing to. be ob* 
ftrv'd, that is, in themeafuringof Doors, Window- 
Shutters, and all fuch Work as is wrought on both 
Sides, they are paid for Work and half Work ; fo that 
in meafuring all fuch Work, yoa muft firft find the 
Content, as before, and take half chat Content and 
add to it ; foihall the Sum be the Content ^at Work 
and half. 

Ekamfli, If the Window-Shutters about a Room 
be 69 Feet 9 Inches broad, and 6 Feet g Inches high, 
bow many Yards are bontain'd therein at Work and 
half? 

Multiply 6$ Feet 9 Inches by ^-Feet 3 Inches, and 
the Produ^ is 43; Feet 11 Inches 3 Parts; the half 
whereof is 2x7 Feet 11 Inches 7 Parts ; whicl^ added 
^gether, the Sum is 653 Feet xo Inches 10 Parts; 
which divided by 9, the Quotient is 72 Yards 5 Feet, 
the Content at Work and half. 
F. I. 





3487t 
X39T0 

41850 



43? " 3 

ai7 96S7 



ai7 XI 7 435-937? 



9)653 10 xo 



^•— *■ 



7» 5 



65^906^ 



FofU 72 Yards $ Feet* Bf 



|«ni wfiV f«^ fsos^ 6af ta 48.4 Tfjrd^i ih< ibU 
whereof U 24.2 ; which added together, i^OAk^ 7^$ 
JfwiH tkd Cfificiiit i(f Wock and b%lf. 

dow-Lightt; bat yoa la^ft i^eaij^C the ^i^d^vi^ 

THE taking the Diimalioat oil Palnte* Viak]^ it 
the faine^t that of Joyneia, lijpt gMtin^ ovpi tkc 
Mouldings and SwelHng i^suiatlsy in tif lung the 
Height ; and it it bat Reafon that they ihould hi paid 
for ftfaat oil which their Time |nd QbIdi^^ att fioth 
expended. The Dtmeaiiont thiit t^k^S) the csiftiiig 
up, and reducing Feet into Tarda, ii^ akogethfc tiie 
ftrne'as the Joynew IXfiorky l)4rth« fikimcr nevei to* 
<]tnreftWor)t and half, but rei^Jkpn^ lua Work once, 
twice, or thrice colour'd ovfr. okky uko Katioe, 
that Window-Lights, Window- Birs, CafepptQts, aad 
ihch like things, they do at fo tfiuch fer Pi«;ft» 

Bxamfhk If a Room be painted^ whofis. Height 
(being girt oy^r the Mouldings) is 16 Fetf 6 Inches, 
and the Compgift of the Rooin 97 Feer 9 %ic^€t|«how 
many Yards. ^re in that Room? 

Multiply 97. Feet 9 Inchet by x^Fe^t^d^ laches, 
and the Ssfl^qdl; is 16x2 F^t 10 bwhas6.Baga.; 
which being dt^Jed by 9, the QnotMni it |»79 
Yards aitd s Foptw . ' 
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9)1613 10 6 



i6xa,975 



179 • 

F4cii 179 Yards i TootC 

By SmU and Compajfis. 

Extend the Compares from 9 to i6.jr|.tliaiExt«At 
will reach from 97*7; to 179.2 Yatds. 

S VI. 0/ G L A s IE K s WbrL 

GLafiers do meafare their Work by the Foot Square ; 
Co that the Length and Breadth of a Pane of GUIs 
in Feet,, being multipljr'd into each other, pro^nceth 
the Content. 

Notf, That Gla£ers do ufually take their Dimen- 
fbns to a quarter of an Inch ; and, in multiplying 
Feefi Inches, and Parts, the Inch is divided into 1 2 
P^rts, as . the Foot is^ and each Part fubdivided^inco 
ia» ^ft 

Example, z. If a Pane of Glafs be 4 Feet 8 Inches 
and 3 Quarters long, and i Foot 4 Inches z Qturcer 
bmad| how many Feet of Glafi is in that Pane f 



Th.Dccu„.Ior{5J»^^|}a{: 



729 

354 

F.L 



S;o nt i|rViF«*VN <if Paj« it 



F. 


I. P. 




4 


^ 9 




V • 


4 3 




4 


! « 


« 


I 


6 If 


» 




f„ % 


a 3 




< 4 lo a 3 (l*4P3P$i( 

Aafwer, 6 Feet 4 Indtefc 

> 

Extend the . pai&9i»0ei fcpm ito i^^xAj *^^^ ^'' 
tcnc will reach from 4.7^9 to 6.4 Feet, the Contents 

£«4Mr^fc 2. If tkcM ht 8 f^^m U Gklk^ «adl 4 
Feet 7 Inch^ 3 Qiiarten loogy and i Foot 5 Inchet 
I Qspantff bf9icl| how irwfiy F«H Bi Glafi it cour 
SttnM ia the faid 8 Panes ? 



Th.i^<wrf{j[»S2|}-{: 



.^4« 
437 




r. 1. F. 

479 
* f 3 

i&f84 

4^46 

6.676301, 
8 

XJ I « ^ o 5'3.4»o4»^ 

F4or 53 Feet 5 Inches, 
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J 


? 

• 1 


$. 


( 




X 


1 


I» 


$ 


6 


8 


z 

■MM* 


8 


^ 



»J 



Bj SctiHe mi €b^/A. 

1 « 

Extend the Coiti^iffti l¥om t to t.4^9 that Ex^ 
tent will rtecbfran 4*646 to 6*^ij6 ^ then estead 
the CofftptiTes firota i to 8^ thii Bxtitt trill reidi 
from 6m&j6 to 53.4, the Coiiteatw. 

Bxamfft 3. If there he \6 Panes of Glafs, each 4 
Feet f l«4i9i Mi4 • haif kng^ and a F«ot 4 InehM 
3 Qparters broad, how many Feet of Glafs is contain'iSf 
therein B 

-^F. 1. P. 4.4fft 
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s s 
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S «o 
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, I 
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2 8 
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6 

4 


24 


10 s 


6 





*; 






4 



2il$0 

40i2i 
»3374 

44y» 




95^ 5 10 o o 99* 3^02^5 

Facit 99 Feet 6 Inches. 

^ole^ TbLt inftead of miiltiplyins^ hf 16, I have 
multjLpljr'dljty 4 twice, becaQfi:4 timet 4 is x6. 

J?jr Scale and Cmf o ffii * - 

Extend i^'Compaffes from * to i.39yi that Extent 
win reach from 4.478 to 6.%igr\ tlien extend the 
Cofnipailes frerqn x to x5, that Extent wiTT reach from 
5.21 J tb^-sr-Feet, the Content, ' 

i%f e^ Tnat^when Windows have ha^f Roands at the 
l^p, th^y mdiftire them at tTTefttll Height^ as if they 
W«^fquare» Aifo round dip 01^ WindbWi axe mea* 

fm*d 
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iiir*d at the full Length and Breadth of their Diame- 
ten, Likewifc Ciocket-Windows In Stone-work are 
all meafur'd by their full Squares. And there is Rea- 
fen for fo doing ; for the TrotiMe in taking their 
Diflsenikmt to work bjt the Walie of Glaft in work- 
ing, an^ the Time expended in (etcing up, is far more 
than the Glals can be raln'd at. 



>^j ur;aC /i<*io<JO^ion^i<^ rui >ii.aoj-itkj^j -^£1 3C^-iQj::icj tj 



S V|I. 0/ Masons Whrk, 

MAfoni do neafure their Work Ibmetimet by the 
Foot Solid) fometinies by the Foot Superficial ; 
and in €omt Places they meafure their Walling by the 
Rood, that is ax Fe^t long, and 3 Feet high, which 
is 6^ fqnare Feet. Examples of each are as follow. 

Estsmfli i. If a Wall be 97 Feet 5 Inches longjj i3 
Feet 3 Inches high, and a Feet 3 Inches thick, how 
many folid Feet are contained in that Wall ? 

97-417 
i8.ay 



F. 


t 




S 


5 

B 
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775 






97 




. 


^4 


4 


3 


6 








I 


6 


. 


«777 


10 


i 


a 


3 




srn 


8 


6 


444 


S 


6 9 



4000 a o 9 



487085 
»94834 

77V33^ 
S7 4X7 

1777.860^5 

• 888930X2; 

3!fSS7'^^So 
Mai- 
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Multiply the Length, Height, and Thicknefs t«- 
^ether, and the hfi Produdl is 4000 Feet 2 InclieS| 
€h« folid Feet contained in the Wall. 

By Scale and Compajfes. 

Extend the Compaffcs from i to l8.2y, that Ex- 
tent will reach from 97.417 to 177756 ^ then ex- 
tend from I to 1777.86, that Extent wjlll reach f«m 
a. 25 to 4000.18, the folid Content. 

ExMmfle a. tf a Wall be 107 Feet 9 Inches long, 
and 20 Feet 6 Inches high, how roanjr Feet Aiperficial 
» contain'd therein ? 





22o8.87jr 



2208 10 6 

F4cit 220S Feet 10 Inches. 

By Scale and Qmpaffeu 

Extend the CompaiTes from 1 to 107-7T, that Ex- 
tent wili reach from ao.y to 22c8.8^f* the fiiper- 



taMfh 
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S^smA 3. If aW&ll beii3 Ftet 3 Inch« htng, 
udiSmtA rnclie* kigh, how miajr Roodr an 



in'd tbcrtia i 
P. I.' 

«76 ■> 

113 

,6 1 * 


«73to 


J9» 


*»• i« 



C«n# 19 Itncidf aj Feet. a J 

S^ iSrale uMi Compact. 

Extend tbe Cftffiptfln from 63 lo i^-d ttnt EzteitC 
will r«acb fjRtm [ii.as 10 39.4 loo^ the CoBunc 
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€hftp« 4. 






Rqaid. 
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C H A P. IV. 
Ti&* Meafwring of P Oj AR D^ 4»rf 

Timber," 




• 

% I. 0/ Bo4r«ri»-ME A s u It E. - 

% 

TO meafur^ a Board| ii no other but to mcafiire a 
long S^B^ytt^; .' .. 

'««t IPOgf bOTH^ fliafly Feet is^c^^fA'd Ac win ?; 

. Wfo^pipiy Ii^ .l>y .!3» ?«^ f^ Pwjdi^ is 9«?8 ; 
•which divided by 12, gives 17 Feet, and ^4 ^cptf3^i^t| 
wiiich if a third Part of a Foot. 

Qr ^qi ; AlB^ipir »T6'0bfti.ei^grh ii? Jofrhw) by 
i5, andfh# Produft i« p^4l^ ; lybip^ div^d/p^ jjy f^4, 
the Qportenc is 17 Feet, and 48 remains, which is a 
^biH jP^t of .144, |h# fim M.WW* ' 



» ^ « 



X2t2 



As 
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As la. : 13 : : itf 

iff 

ia)2«8 

Or, A1144 : 15^ :* 16 

x6 

»44)a49<(«7 r$T 

5)f &tfk and Qmp^tu 

m 

' Eiten4 the CompafTes from i a to 13, that Ctktent 
will mch from s6 to 17 j Feet, the Content. 

Or, extend from 144 to x $6^ (fhe Length in Inches) 
that Extent will reach from x6 to 17 y peer, the 
Content. ' 

Extimfle a. If a Baud be 19 Inches bioad| how 
many Inches in Length wiU tnake a Foot ? ^ 

Divide X44b7 19, and the Qtmtient is 7.5^ rety \ 
near ; and ib many Inches in LrCnfgth, if a Board be ! 
S9 Inches broad, will make a Foot, I 



Inch. Inch. Inch. Inch* 
As x9 ; 144 : : I : 7.58 /«rc. 



Extend 



Ti ■■! ^r 111 ■iMi«flMii^MMit«Bgi|fc*B*jyBM«'M»**" 



Hfti 



2?7 



'Extend the Cpippaqfes flrom t^ t« ii|4, ^fMf fix* 
tent win reach from* ^ tp y.yS ; that is, ^ Inchei ui4 
ibnething more than a haif. '60, if a «ar4 4i« 19 
Inches broa^, fi you take 7 Im;|ies and a little more 
than a hal£ wi^h your Compafks from ^ Scale of In- 
chesy and "run that Extent aJpng the Board) from 
End toEaiU^^u may find Jbpw many Feet that 
Board con^in|y or you may cut pfF from that Board 
any Number of Feet deilr'd. 

For tbisVm^^y there is aLioe upon moft ordina- 
ry Joi^t-%ile^ with a little ^^ble plac'd upon the 
End of 7»11 fuch Numbers as ex^;^ the Length of the 
Rule, as in this Jirtle Table annf ^^* 







Here ynu fee, if the BreacUh Jbe one Inch^theLehgth 
muft be 12 Feet ; if 2 Inches, the Length is 6 Feet j 
if 5 Inches broad, che Length it 2 Feet y Inches, <Src« 

The reft of theCehgths are exprefi'd in the Line^ 
^hiis: If the Breadth be 9 Inches, jron wvll find it'a- 
gainQ s6 Inches, counted from the other £nd of the 
f^irle ; if thefineadth be 11 jlnches, fhen a^itrieabovt 
13 Inches will be the Length of a Foot, ^c. 



« 

§M 0/Sq.uar*d Timber. 

BY fqnar'd Timber is here meant all fuch ashav« 
equal Bafes, and the Sides itraic and parallel. 
The ^ulej for meafuring all fuch Solids, is (hew'd in 
Sedlion II» of ^hap. 2 ; to which I refer you.~ 



X 3 



Matdtnfh 



2^ S The Menfwr0ti(m if Part II> 

BxMfh f . If » piece of Timber be i Foot 3 In- 
ohet (or ly Inchei) fqwure, and x8 Feet long, how 
many iblid Feet are contaiaM theiem ? 



«y 
xy 

7T 

»y 




< • 



aay * ' 

18 169 

x8oo ^ 

--— 9 4^ 

X44)4oyo(28,xay 3 



XX70 



a8 X tf 



180 
360 
720 

Anfwer, aS Feet and half a (garter. 

Here, inftead of muUipJying by 18, (where I 
ivrought by Feet* and Inches) I mulciply*d by 6, and 
then by 3^ becaule 3, times 6 b x8« 

Bxamfit 2. If a Piece of fqnarM Timber be 2 Feet 
9 Inches deep, and x Fopt 7 Inches broad, and 16 
Feet 9 Inches long, how many Feet of Timber are in 
that Piece ? 

Multiply the Depth, Breadth, and Length' t«ge- 
ther, and the Proiud will be the Content. 



' I 



* • .N 



33 
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i^mmm' 



33 F* !• 

» 7 



. ^97 . — — ^ 

3^3 » 9 

. , . . »: 7 3 

^a? . — — ! — 

x^-75- 443 



- v 



r 



16 9 



3«?5 



4389 69 8 o. 

37^2 3 3^3 

^'27 I 



^ 1 1 



72 IX 



-^ M4)ro^1J:i»iy(7x.93 
* ■ ■ 

»34a 
4*5^ . 

Anfwer, 7^ Tcet ir Iiichef ; or, 72 Feet 93 Part$. 

Bj Scale m^ Compajfes. 

For the firft Example, extend the CompalTes from 
t2 to 15 Ii)che^ (the Side of the Square) that Extent 
will reach from 4? f'eet, (the Length, being twice 
turn'd over) to,2§ Feet*ud fomething more. 

For the fteondE<tafn|^le, find a mean Proportiftnal 
between 19 Iricbils aritf 33 Inches, by dividing the 
Space between them' into two equal Parts j and the 
CompalpPoiilt wilt reft upon .25, which is a mean 
Proportional between 19 and =33* 

' Then extend; dwCompaffe^ffOm ti to l^^r, (fh^m^ 
Proportional found) that Extent yviU^^ reach (beipg 
twice turn'd <Nqr) ffoto t$.7y Feet, tlM^gth, ta 
72,93 Feet, the Content. ^ . ^It 




a40 Tfe Mmfmwtjtm of VmwttI, 

A oonmon Error it committei, for want of Art, 
in fncAfurtiig thefe hft Sorts of Solids, by adding the 
Depth and Breadth together, and takii^ half ior the 
tide of a mean Square. This Error, the* it be tnc 
Iteall, when the Depth and Breaddi are pretty near 
equal ; yet, it the Difference be* fpreat, the Error is 
rery conliderable ; for the Piece pf Timber, thus 
flicalbr'd, will be more than the Ti^th, by a Piece, 
whofe Length is equal to the Length of the Piece of 
Timber to be meafur'd,.and the Square equal to half 
the Diflirence of the Breadth api Depth, at I fhatU 
heit demon^te. 



33 1> B 



:d 



ji£ 



» c 



ITay, tReSquareGHIK 
is greater <chan the Parai- 
leiogram 'ABCD^ by the 
little 9qbare O H P L ; 
for ]rhe PHrzUelograni 
QPIK is equal to the Pa- 
rallelograro AEFD ; and 
the f^arallelogram GOLQ;* 
if Q^asa i:9 4he«4«r9Jiliyo- 
grjtm EBCF. Therefore 
the S^Kve is greater than 
the Parallelq^raiT) by the 
little Square OH0L. 
'Which was jto be i)rp\^d, 
OJift^rife, you may 
prove it by Numbers, 
tih^fftjthf i%M9)HQ!f g^iind 

«f isftlt ; the Sqviiteiof ^5 .is &^i a«Md «;he Pi<dMjft 

4Df ihf Qtpth fttid Aceaddl isi|^a7 .; 4hfi Dif&jre^e qF 
thefe two is 49, equaa:to^Jtie Bt^mHt ^ Mi mfiifS^ 
rence ; for the Difference between 32 and 19 is 14, 
the h4l/ tbereeififl 7, Whofe J$qu«re u 49, Mich 
wis ito be pro^^, j 

.9fow,4f ■vMs(49 ^ IDokiplyVi by 4k Len^ibdoftlie 
Piece, and that Piodudl dividtd iy ^44, to bx;|&g .ie 
to Feet, andtfaofe Feet added to the true Conteiu, the 

'\ Sum 
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Sum will be equal to thftiConccut found bj the fal£fr 
Way mention'^. 

See the Work of both- 

33 Depth. id. 75 the Length. 

19 Breiidth 49 the Sf^uaie of 4 Diff*. 

52 Sum. IT 075 

6700 



26 half> 



26 4)8ao.75(f|69 

- 1^6 . too7 

67.5 139 

3380 



»44)»* 3*^09(78.^1^ 




»8 

Feet. - . 

To 72.93 the true Content, •* 

Add ;«69 the Part fupefHuous* 

Jlem. 78.62 equal to the Content by ^ falft Wtjpi 
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4- 
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8 4 
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IS 
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842 7k Abnfmatmi of Parr 11; 

B% feet and Inches. ^- ^ 

F. 1. 2 X 

07 
o 7 

15 4 

T 8 4 . 9 Pat t fitpcrilaoQi. 

7a 1 1 2 3 true Goottitt i4d* 
■ » ^ Ftlie C 78 7 7 

78 7 7 o cqaal to cbe Gontenc bjr the falfe Waj. 

T<9 fndbam much in Letigtb Mikm a Foot 0/ 

AIwiTt divide 1718 (the Iblid Ihcfaci id*a Foot) bjr 
the Area of the BkCt ; the Qpotient ii the Length of » 
Foot. 

This Rule ie general fiir all Tiiyiber} wKi<^ is of 
tqnal Thickneft from End te Eiid| whether it be 
fqnare^ triangular^, mulungithir) or KSundr 

MiKimfU !• If a Piece of Timber be^ x8 Inchet- 
fipare^^w* much im length will make a Foot folid ?: 

18' ' -•■ / 

18 



«44 



J24)47*»(y.f 
1620 



108 Anfwer) $ JAchet^nd'i-. ^ 
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J^ Sc^ Md Con^affes. 

IBxteM che Conpailes from x to xS^ that Extent 
"nrlH reteh from it co 3^4, tht Square or Area of tke , 
Ba^e^/theii extend fWffD 32410 1 73^9 that Extent 
-^wiil retch dDWU ftom z to jfiicheiftNd j-ofaalnch. 

t>r thtu : Extend theCom^ttiliVi firofH xSco^i.f^ 
that Extent, tnm*d twice erer from z, will at laft 
fall ii^n 5. J) as before. 

Mf», Thiit 4i.f69 is ffie i^cnrc Root of I7i8« 

• 

%X9Mf^ a. lik Piece of Tiffiber be la Inchei deep, 
.«fid t jT Inches broad, kcMT much inLengch will miaice ' 
a Foot ^ 

If 
xxo 

•24 

330)t7a«(f25 

?«• 
tloo 

116 . , ' 

.AhlWfelr,^rtn6htt^alia .1^ Parts.'*' 

j|?jf 5cal^ ani Compafeu 

' ^(ehd the CoropaiTes from x to x;, that Extent; 
will reach from aa to 330 ; then extend from 330 to 
F718, that Extent wiUreaah fiom « to 5.2) Iiichei^ 
^beLengih of a Foot. 



Theri 
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There ii a Line for this Purpofe upon moft ordinar/ 
Holes, with a little Table at the End of all focb Num- 
bers as exceed the Length of the Rulei fuch as this. 
annez*d. 






144 



ilA± 



1 -JL^-IL' ^ > 9 1 Inches. 

f l4l g i.xli l Feet, 

y 1 6 1 7 I 8 1 9 1 side of the Sg 



Here you fee, if the Side of the Square be 1, the 
Length rouft be 144 Feet ; if two Inches be the Side 
of the Square, it muft be 36 Feet in Length, to maJLe 
a folid Foot, f^c. 

If the Side of the Square be not in the little Table, 
jgu will find it upon the Line ; thus, if the Side of 
fhe Square be 16 Inches, you will find it againfl 6 
Inches and 7 Tenths, counted from the other Elnd of 
the Rule. 

Then, if you take the Length of ^Fpot from the 
Line of laches with yoiur CompaiTes, and run the 
Com paflfes along the Piece, from End to£nd, you will 
^nd how many Feet are contain'd ia tba^t Piece ; 01^ 
you may cut off any Kumber of (olid Feet that ihall 
be defir'd; but if the Sides of. th$ Piece be. unequal, 
4nd a mean proportional Nuipber, as is before taught, 
hy dividing the Diftance upon the Line of Numbers 
into two equal Parts : Th^^i,.. if the Rreadth be ay . 
Inches,' and the Depth 9 Inches, divide the Space up- 
on the Line of Numbers, into two equal Parts, and 
3^ou will find' the middle Point ac iT ; fo is 15 In- 
ches the geometrical roeait Proportional fixight ; then, 
if yon look for if upon the Line' abovemention'd, 
that 7 Inches, and a little above h»lf, will be tht 
£engHi of a Foot. ' ' ;J 

ft *«--* .i#J* 
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§ III. Of unequaVd fquard Timber. 

BY unequal fquar*d Timber, I mean all fuch at 
have unequal Bafc« ; that is, fuch as is thick- 
er at one End tiian at the other; audi fuch are moft^ 
Timber-Trees when they are hewn, and brought to^ 
their Squares. 

The ufual Way to mea/bre fuch Timber, is ta take 
a Square about the Middle of the Piece, which they 
fake to be a mean Square ; This Way, when the 
Piece is pretty near as thick at one End as at the other, 
is fomething near the Truth ^ but when there is a 
great Difproportion between the Ends rf the Piece, 
the Error is confideraWe. All fuch Solids being the 
Fruftums of Pyramids, the true Wajr of theafiiring 
them mnft be by 5ea. VII, Chap. 2. I ftiall give an . 
Example or two, which I will work both by the true 
and falfe Ways, whereby you will fee the DiiFcrence. 

Example i. If a Piece pf Timber be 27 Inches 
fquare at the greater End, and 9 Inches fqiiire at the 
lefler End, and 20 Feet long, how many Feet of Tim- 
ber is in that Tree ? 

Sum 34 
• half 17 the Side t>f the Square in the. Middle. 

119 

'7 
289 

'JLO 



144)5780(40.13 



0200 
560 

Anfwer, 40,13 Feet by the falfe Wky» ' 



2^46 Tte M m jw Mim ^ Ftirt I L 
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By Rule It, S«£t VII, Chap. IL 

9 9 ' 

9« 



5)25:6 the Sqiure. 

^y 3333 
11% 



3103355 
20 



144)6 2c6 €SSq{ 4 3- 1 o t 




122 



Anfwer, 43.i<5i I^etf, by tbe trufe Wijr ; To that 
jtbcrc is near 3 Feet diflFercnce. 

jBy ScdU a^d CompaJJes. 

Extend from i ro 9, that Extent will reach from 
25 (the f^nie Way) to 225:, the Redan gle of- tUt Sides 
of the two Hafe's ; then the UilFerence betweeii th* 
fiiid Sides, is 16 tJExtcnd from 3 to 16, that Extent 
will reach from 16 to 85.333, ^ third P^H of the 
Square ; which added to 227., the Sum is 3x0.333) \ 
mean Area : Then extend from ^44 to 310.333, that 

Extent 
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Extent will reach from 20 (rb« Length) to 43.x Poor, 
the Conrent, the true Way. 

Extend the Compades from 12 to 17, (the Side of 
the middle Squaie) th^t Extant will reach from 20, 
(the Lengthy being twice tucn'd over) to 40.1 Foot, 
the Content by the faift Way. 

ixamfle 2. If % Piece of Timber be 92 Inches 
broad and :o Inches deep at die greater End, and xo 
Inches broad and 6 deep at ihe leHer End, and xRf 
Foot long; how many Feet of Timber are in that 
Piece ? 

Rule I, Sea. vn, Chip. n. 

ao 10 

6« t 



( <95'»9I9 ineitn Proportionals 
640. the greater Baft. 
tfa» tlie IciTer BaAi 




29) 284 ' ■ ■*' 

38jr>300 ^95959 the Som . 

3909)371 o«^ * + Hflight. 

39t909)3y97yoo 5375 754 
M4)537y-7y,4(37-33 

477 

455 » 
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Sum 41 26 Svni 



»3 



^3 



^73 Area in the Mid41t. 
, 18 Length. 




M4)49»4(34'*» 




Feet, 
r Content the true Way 37, 33 
Anfwer ^content the falfe Way •34,ix 

By Scale and Compajfes, 

Extend the Compafles from x to 20, that Extent 
will reach from 32 to 640, the Area of the greater 
Bafe. 

Then extend from x to xo, that Extent will reach 
from 6 to 6oj the Area of the Icffer Bafe : Then ex- 
tend from I to 60, that Extent ^Lll reach from 640 
to 38400, the Produdl of the two Areas : Find the 
fquare Root thereof, by dividing the Space between 
X and 31^400 into two equal Parts, fo you will find 
t^iniddle Point at i»9T*9r9) the Root fought 9 which 




is a inetn Praponional betwent tf» gviaNr tml MKrr 
Areas : Then adid the ineafi Pi«povfl«ftai and twa 
Areas tagether^ and tfaeSiMii i«^9t-9f^9 w)ii«liB«l« 
tiply'd hy 6, (a third Purr of t4)« Ltiigfli) bf «a^ 
tending from i to 6, thar C«ten< will feaeh horn 
89^.9^9 to T37T-7r- T***" «ite«4 ^roiii 144 •• 
. TSiy-TT^ and that Extent will reach from i to 3>|S 
Fecr, the true Content. 

For the falA Way, hair the Siimtif the BriiMM fe 
If, which is the Breadth iii the Middle; and half flM 
Sum of the Depths is 13 : Ehrteiul frem 1 to t ^ Ihaf 
Eiitent will reach from 21 to 273, the Area oi the 
middle Rtfe : Then extend fro«i t<44 fo 3^3^ fhat 
Extent will reach from 1% (the Len^jth)" to 34.12) 
the Content the faife Way. 



?-mmmmi 




fflV. Of R^nit Timh\ whofe Safes 

are equaU 

THS ufnal W»f to meafiw ramd Tiober-Treet^ 
is to girt them about the Mid4J# with a Stringy 
and taJte the foardi Part of that Girt lor the Side of 
a S4]inre, by whi^ they meafure the Piece of Tin- 
ber as if it wat Square. 

>fiut that this is an Rnror, 1 fliaU flaake appear af 
follows. If the Circumference of a Cirtle be x^ the 
Area will be .07978 ; then the fourth Part of t is .27^ 
which fquar'd JSajies d0#2f , tliii ciif y fake for a 
mean Area, inftead of .07958 : Therefore the ttne 
Co^uent always bears fiich Proportion to the Content 
found by the afore/aid cuftomary falfe Way, as .079 78 
to .0627 J which is nearly as 23 to 18 ; £0 that in 
meafurtng by that cuftomary falfe Way, there it 
above the one fifth Part loft, of what th« tme Con- 
tfoi Dught to be» 

y J This 



2 SO The MmfuraiiaH rf Part II. 

This Error^ tbo* it has been fo often ooafuted, yet 
is ic grown fo cudomury in all Placet, that there is 
little Hopes of my prevailing with Men that are €o 
wedded to ir, to embrace the Ttoth ; I (hall there^ 
foie^ in the following Examples, (hew how to work 
both the tme Way ^ sAd alio the falfe or Coftomary 
Way, 

JEjc4fi^h I. If a Piece of Timber be 96 Inches in 
Circumference or Girth, and x8 Feet long^ how ma- 
ny Feet of Timber is contain'd therein ? 

'A 4th Part of 96 is 44 

48 



576 Area Biiff. 
18 



4608 

T7^ • 



144)1636^(72 
1008 



a88^ 
288 



Orthus. 
F. I. 
2 o 
2 o 

4 o 
x8 



7a o 



• • • 



Content the f^lfk Way 7a Feet. 
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TteJt 



Chap. 4. Romi Timber. ^%i 

Then the true Waf. 

■* 

9216 • .. 

•07958 . . 

46080 . « 

733 40928 the Area by Prob. t,ScajX.Ch»f .a. 



586727424 
73340928 



44)^3201.36704(91.67 

241 

973 The tiue Content 91,67 Feet* 

1096 

si 

By Scale and Compares. 

B^tend from ra to 24, (the fourth Part of the 
Girth) that Extent tiirnM twice over from 18 Feet, 
(the Length) will at laft fall upon 72 Feet, the Con- 
tent the cuftomary Way. ' 

Extend from 42.54 to 96, (the Girth) that Extent 
will reach from 18 Feet turn'd twice over, to 91.67 

Feet, th? true Content. - - ' 

Ex4mfUw 



f5a lU Mnjmtlkm of Rart'lL 

Emdrnfli 2. If a Piece of Timtcr be 96 Incfiet 
Girth, and lo Feet long, how imiiiy Feet ate con-^ 
caiaM therein? 

The fourth Part of 86 M ii.jr 

io7y 

4$o 




■*«■ 



ao 



tfoy 

2fO 



20 

The Coatcne the falfc NTay 64*1 f^te^ 



By 
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By the true W^y. 

fid 
6S8 

7396 
.079^8 

59168 

3^9^o 

588.y736» 



i44)x«77«*473^o(8^7* 




9^ 

The true Content 81.74 Feet. 

By Scale and Compajfes. 

Extend from 12 to 21.5, that Extent turned twice 
over from 20, wUl reach at laft to 64.2 Feer^ the 
Content the falfe Way. 

Extend from 42.54 to 86, that Extent tjxm'd twice 
over from 2O) will at laft fall apoa 8x,74 Feet, the 
true Concent* 

• Thefe Cylindrical Proporttoas may be very ealily' 
wrought upon the Line of Number. 



af 4 Tbi MgnfuNHum of Part II. 

9rMem i. H&ving rhe Diameter of a CyHnder ia 
Inches, to find the Lengeh of a Fodr« 

Soppoie the Diameter 1^.$ Incbet* 

At a2.6 : to 46.9 : : ib if I to a fourth Number ^ 
and that to the Length of a Foot in Inches, 4. 3. 

Extend the Compfles fflon 22.6 to 46^9 that Ex- 
tent will reach from i to a loorth Mamber ; then 
turn them over againj and that will reich co 4.^ 
Inches. 

Tnhltm 1. Having the Bf«m€ter in Foot^Meafure^ 
Co find the Length of a Foot io Fooc-Meafore. 

fiuppofe the Diameter 1.88 Feet. 

Then, if i»88 t to 1.1x8 :: fs it 1 t to a fixmh 
Number ; and Co is that t#4ha Laagth of a Foot in 
Foot-Meafiire .378. 

Extend the CompaiTes fr«ip 1.88 to 1.1x8, that Ex* 
tent tnrnM twice Arom 1, will ftach im •358 Parts of 
%Foot. 

BFitl/iM 3. Having the Ctipiflrference in Inches^ 
Io find the Length of a Foot in techet. ^ 

Snppofe the Circumference 71 Inches. 

Then, u 71 ; to 147.35 1 : (ais s to a fourth Num* 
ber ; and fo is that to f he l«eagth of a foot in In. 
ches 4.3. 

Extend the CQinpafies ftom 'u to 147.36, that Ex- 
tant turn'd twtat A^m s, wilTreach to 4.3 Inches^ 

IhfJUogth pf a f'gcr. 

9hU^^ Having the Cirowf^ieoce in Foqr- 
iMltafuKi to H^i tint Uogtb Qf a Foot i» Fo9C-Mea- 
ikrtf 

Sappofe the Circumference jr. 91 Feet« 

Then, as 9*91 ; to 3.545 ; : fo is 1 ^. I6 a fearth 
Number ; and fa k that to th« Length of a f OM in 

Foot-Meafore .uS. 

Extend 
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EKfMid tht ComptiJTes ftdra y.92 to gT4f > »hK Ex- 
tent, tflrn'd twice over itmm i} will full upoa rgT^ 
Piirts of a Foot, 

^ Wroblem 7. Having the piameter in Inchef, and 
^ the Length in Inches, to find the Conrtent in Inches. 

So*}pofi5 the JDiamteter 2x6 Inefaei| and theLengch 
156 inches, OT 15 F<*et. 

Then^ a€ 1.128 : to 22.6 : : (h is xy< : to a krnnh 
Kamber 5 and fo is that to rhe Content in liK7ht«) 
62574* 

Extend i4ie Compaflet from 1. 128 to 12.5) chat £&• 
tern., turn*d twice fVom 1561 will fall upon 62674 
InchfS) the Content. 

M<^) Thitt ¥.128 it the Diameew when the 9tde of 
the Square equa^ is r. 

Trdblnn 6. Raving t^e Dibm^ter in Foet-Metf«H«|. 
and Length in Feet, to iind the Content in Feet, 

Suppose the Diameter x.88 Feet| and tiie Lengjth 
13 Feet. 

Tbenj »s i.i^ : to x«M : : To is la to a fourth 
Number ; and fo is that to the Content m Feer, 3^- 27* 

Extend from x.128 to x.88, that ^Ittent, tnrn'd 
twice ff<An xj, willfall^pon 16.27 

Froblem 7. Havii^g the Diameter in Inches, and 
Length in Inches, eb ilnS tM Cdlltait in Fe€t* ~ 

Soppofe the Diameter 22.6 fciches, and the Lengtli 
156 Inches.^ 

TReh, n 46.9 : is to ^%6 : : fh if if6 : to a ftintfth 
Ntiitob<» ; and ib 14 tUac to the Goi>ctiic in Feer^ 

36.27. 

Extend from 46.9 to 22.6, that Extent, turn'd 
twice from X56, will fall upon 36.27 Feet, the Con- 
tent. 

ATofe, That 46.9 is the Diameter of a Circle, whofe 
Jhett hn728. 
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^Tohlem 9. Having the Diameter in Inches, and 
and Length in Feet, to find the Content in Feet. 

Suppofe the Diameter 22.6 Inchei, and the Lrength 
f 3 Feet } 

Then, at 13.^4 : ro 22.'6 :: fo is 13 to ^* fourth 
Kamber ; anU fo is that 19 the Content in Feet 36.27. 

Extend from 13.74 to 22.6) that Extent, tiirn'd 
twice from 13, will fall upon 36.27. 

N9tey That 13.5:4 is the Diameter of a Circle, vehen 
the Area is 144. 

Trohltm 9. Having the Circa reference in Inches, 
andL'engfh in Inches, to find the Content in Inches. 

Suppoiethe Circumference 71 1 and the Lertgth 155 
Inches ; 

Then, as 3 747 : is to 71 :: fo is 156 to a fourth 
Vumber ; and €0 is that to 62674, the Content in 
Inches. . 

Extend the Com pa (Tcs from 3»y4t to 71, that Ex- 
tent, turn'd twice from 156, will fall upon 62674, 
tlie Content* 

-A^pff, That 3 547 is the Circumference, when the 
Side of the Square equal is i. 

Trohlem 10. Having the Cifcumfereoce in Feetj • 
and Length in Feet, to find the Content in Feet. 

Suppofe the Circumference 7.92 Feet, and Length 
13 Feet; 

' Thin, as 3.-5'45r : to 5.92 : : fo is 13 to a fourth 
Number ; and fois that to 36.27. 

Extend from 3.547 to ^.92, that Extent, tiiria'd 
twice from 13, will fall upon 36.27 Feet, the Con* 
tent. 



^r^hUm 
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RjouHd Tii9iv0r» 



257 



m^^a^ 



Tfohlim IX. Having the Circumfefence in Inches, 
and Length ia Inches, to find the Content in Feet. . 

Soppeft the Circumference 71 Inches, ' tnd Length 
156 Inches ; 

Theft, as 147*36 : to 71 : : fo is if 5 to a fourth 
Number \ and fo is that to the Content in Feet iS.vjc 

Extend the CompaiTesfiom 147-36 to 71, that Ex- 
tenty tum'd twice from 156, will fait upon I'S.Vj 
Feet, the Content. 

Noti^ That 147.36 is the Circumference of a Circle, 
whoTe Area is 1728. 

WfMim 12. Having the Circumference in Inches^ 
jand Length in Feet, to^find the Content in Feet. 

Suppoft the CiJtnmftrenct 71 Inches, and Length 
xjFeet; 

Then, at 43ujr4 : is to 71 : : fo .is 13 to a ftarth 
Number ; and fo is that to iheCdntent in Peer, 36. X7* 

Extend the C6mpafles from 41*14 to 71, that Ex- 
ten^ ttim*<f cwioie ftom 13, will reach V9 jjia'j Feer, 
the Coatene. . .# 

Abitj Thar4i,)r4it IhrdroamftriJice of a Circtah^ 
whofe Area it 144. / " . i ^^ 
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fi V, Of Round Tmbtr^ whofi Bafis 
ifi the MWdte ^e*c Wtdr, flu rtr fhlfe df i m^ 

^ua»e. Blit rtiii Way f lHhrr Jl»r»d td te mMiMlil; 
in Twber th&c is all theWa/ ot aif qost YhteiiMft $ 

iiid ic rauft 6i fbitieh tBisn ftr tir ftoMt dnr it npbr- 

2ng% ind the more tapering it is, ttn ^MQf hr HBff 
£mr V For to the Error ia^ the^ hft Scaio n, ther e ii 
Idded thi &iror th tfts tBm SMuOII t fftcfCfhf^ to 
sneafore alt fncti fillAtt attWAif tt> Aft titf TOtlr, 
IMr»niMOi«»rtFt#^h« 0BnAiM^4 a » f ffi*Mi «r a 
Cone, and (hould be meafurM by the Rules gMft hi 
MAMi Vim €hap* H, hr w>«ili i^i^^ ^ Mii>^« 



meter at tfie leiTer End, and 36 Inches jt eke «th#i 
IM^ tni if Veet feBfi ioie «ellf7 fen tff TkMv 

if therein ^ 

^ 3<lsnlitraft» 

9 9J 

Red. 324 ^7 Diftience. 

54 

3)719 the siguare* 

043 one third* 
324 Re^kanglie idd» 

J*7 
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18^7 



47^314 
W^70 



A VLtuBLJku 447.3218 

»4 



8^4 g6 



-i44)*ftf87.7 i J 1C74 • " 



607 



Or tiw; Jy Fut ami Iv dk»w 
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a 3 DifFerenci. ' 


9 


1 a 3 



a 03 ReA. 4 6 

069 



509 .the Square. 



•M 



183 oneTbird. 
23 o Reftangle added* 

mmmmimmmtmmm 

^11' 3 a mean SqutDe* 
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F. I. p. 

Then, at 14 : to xz :: ib it 3 zx 3 to the Area. 

zx 



7)43 


3 


9 




>)« 


2 


3 


- 


3 


f 


z 


6 
6 


18 


6 


9 


o> 




- - 




4 



74 3 • o 

Here, inftead of dividing by 14, 1 divide by 7 an4 
by 2, becaufe twict 7 it X4« 

, And inftead of multiplyiag 4>y 24 Feet, theLcngth| 
I multiply by 6 and by 4, becaofe 6 times 4 it 24. 

By Scak and Compaifet this it too troubiefbme, 

Mx4mfh^. If a Piece of Timber be i$5 Inchei 
Circumfeience at one End, ^nd 3% Inchet Circumfe* 
rence at tbe other End, andp^x Feet long. hpw.iDany 
Feet of Timber is cfiRma'd in that Piece? ^ 
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y6 136 



^n 104 Difference. 

408 104 ' 



43P 416 

X04 



3)ioSx6 tb« SqQ»re, 

3605.333 Oiw Third. > 
4351 Reftaiigleadd* 



7957.332 k mcmi £irciMiif. fqnar'd. 
•o79j8- - — - 



»o795 

63558664 ' 
-39786665 .. : 

7t6x5997' ■-' 1 : ' 
55701331 

633.24456014 the uretn Arear. 
21 

63324456014. - . .-. - 
1166489x302^8 /. ^ 

r32^8.i3y76294- •: ,- ; 

X 44)1 32^.1 3C9a*34- 



. . *\ 
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338- 
yoi 

693 

'^'''''^^ 
XI7 

Anfwer, 92.34 Feet* 

23 ^ 
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II 4 .88 Diffeitnonf 
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aa 8 6s 4 
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g» a 8 3)7? t 
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5j 3 I 4 tb t tfi^Ae Ctfcomf. 

F. L p. 8. 
As88:t0 7::59 3 » 4 : »tiie*wm Are*. 
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Chap. 4- th J m rtg i dm B^Oet. a<t 
JVI. Of the five regtilar B0die94 

THESE Bodici may all bemeaXui'd by the 4th 
SeaioA of Chap. It, eitccpt it fat tht Cube, or 
Henudroo, which if abndy meaOfM in Scftion I. 
of that Chigpter. 

i. 0/tB»TBTKAED*O». 

ATttMinhoa « a So)i4«con- 
talu'd m4ar ter c^pl «nd 
cqnikaMBia Maniici* 

Let ABCD be a Tettaedron, 
y9k§k Mt fi n lochia, the 
}mpf«iio»Uir Btiiht f .798 ^w 




By SeA.1f, Chap. % the Area crt^ the Man^ trill 
he foand 6i*^S^ ; a third Part of it it 30.^4; wliieh 
flmltiplyM by the perprndicolar Height, thePfodoft 
it ao3,64x632 Iblid Xttche% the Coment* 

ia392 the Perpendicular oPthe Trlan|^* 
6 half tlie Side. 

62.3^2 Area of the Triangle. 

mmmmmmmim 

20:784 one third Part. 
9.798 the perpendicnla» Hcifh^ 

i(?$37a 

145486 
287056 



m 



364 ^ Mtnfirati(m'<^ Part II. 

The flipttficial Content U (bur tiiiMi tbe Area of 
th« Tnu>gl«; >!*• M9-408 Incbct^ bicui& choe u« 
4Triingla. 

2. O/tk OCTAEDKOK. 

B The OAae^nn u a Boiy 

cantatn'd tuider eight e<pal 
■nd (qnihtcial Trbngle*^ 

£ Let ABCDE be an OOae- 
dfon, wboft Side u t2 
Inchet } the Content fbtid- 
■nd ruperficUl'ii reqaiy'd. 

mpet'dof two qnadnngttlur'Py- 
nmii* join'd togethef by their B»ft« j tbenfiwe, if 
the Am of the B»fe be nwhiply'd inro • thn* Part 
of the Uaffb of both Pyrwnid*, the Piodua will be 
the Iblid Contend. 

j.fiy68 a thitd Part of the Lei^th. 
144 Aieaof thefqqmBafe. 






814.^793. the Solidity.' 

f The fuperficwl Content will I>e ju** dowble to that 
of the Teiraedron, vi«. ,198.816, beonft the Side of 
thU ii fuppoi'd to be eijuai to the Side of that, and 
" bec»oft the 0£Uedron i» contain'd undereight "Tfi- 
■n^e», and the Tetraedign but under four. ': , 

3.0/ 



Chap. 4 . thejme r^hr'Soiiit. 26% 

3. Oft)}t DODECAEDRON. 

The Dodecaedion ii > folW Body,.con»in'd JiaAtt 
twelve penwngulM PUint. 

Let ABCDEFQ 1 

HIK be a Dodeca- 
edron, eich Side 
thereof being ja 

Inchei; tMCon- -1^ Wr 

tent Tolid and fii- •*■ 

perficial it require 
ed. 

■ llie Solidity of 
the DodeciedroR 
b compm'd of I z 
p«!t»ngledPy»- . 

«nid», whoft Vet- , 

MxH kll mrtt in the Centre. Therefore, If we fina 
tha-Salidity of onfrof tho£b Pyraimdij rM miiltiply 
itae by 13)! ttat-Preduft will lie ttejkdidity of the 
Sodccftfdi^n. "t 

.The Altitude of one of the f*BWlgIed Pynmid* 
will b* ibqnd to be 13.35219. 

The Perp; ndictiUr of the Pentagdb.will be 

8.>s83$3 

30 tialfSfwiof the Sidth 

'a47,-)4S7So *rea of the Pentigon. . 

604^4.4 % third Put of 13.36219 iarerted. 



X103L48783 Content of one Pyramid. 



i}t4t^j396 (h^ Solidity of the Dodecudr«n. If 



ttaf 
wrlH 



ir tbc ArM of tbe Penngon ttf wAtifif'd by i 
the rioduA wrlllrt HwlbrMficlal OnuM. 



3973.98^'! 3 the fupirfict^l <:aaMat. 
4. O/'tlwICOSAEDKeH. 

G 



The Icof^e^rat U 
> folij Bodr, con- 
uim'd'mnitr trntnty 



XttJUCDCPGIH 



X2 lBch«t t 

£ei«l it M9di^«L 



The Icofaedron 1tGeinpO(*d of twmry triangutu^ 
Pynmidf, with tbeii V«rtntci ill idinifu m tbc 
Ctottr'. 

Tbtrerare, If the AIM Content of am Pmmul I)e' 
naltiply'd by ao, the Piodna ii the whole GM CSm- 
tou Of the Icolicdfaa. 



Clnp4- thftungiimlMia. rfj 

10.39124 the Pcrpendictdar qf tbe Tmogle. 
6 h&If the Side. 



3.oa304r« thethifdP»ttoftheAUit.ofthePrniin; 
■44313-^^ 

» Si 383736 
504^91 
905914 

.90S9 

>ao9 



i8».497i9i 

37*9-945840 t1» SlolWitjr. 

J'lu ilipnficUI Cantciit it47.otf88. 
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By theft Piffturei yoaHmf^ctit theft Bodies in fiae 

Paftboard, cutting M the Lines half thiongb| and to 

^ tqm them up and glew them*' ^ ' ^ 



Chap. 4* ^ regular BoJies. 



2?9 



A TABhE Jf)efpi9ig the Sdiditj a%i fuper- 
ficidl Content of any of tie regular Bodies, 
the Side being i, or Unity 



Tne Names 
of the Bo- 
dies. 


The 

Solidity. 


Sap?riicies« 


Tetracdron 

Odlaedron 

Hexaedron 

Icofafdron 

Oodecaedron 


o 117S511. 

0.471 404T 
1 .0000000 
2.1811S95: 
7.6651 19* 


1.752051 

3.464101 

6.00000a 

$.660154 

20.64 ^72^ 



By this Table, the Content, either f»l)erfich I or 
folid, of any of thefe Bodies^ way very readily be 
found ; for all like fupcrficial Fignres, are in Propor- 
tion one to another, as are the Squares of their like 
Sides ; Therefore it will b*, as the Square of i (which 
is i) . is to the Aiperficial Content in the Table :: /b 
is the- Square of the Side of the likeflody, to tlve fu- 
perfirial Content of rte fame Body. Therefore, if 
the Number in the Table be raultiply'd by the Square 
of^he Side giv«n . the Prodaft is the fbperiicia] Con- 
cent rcquir'i 

Again, all like Solids are in Tuch Proportion to 
jach other, as are tjie Cubes of their like Sides. There- 
fore it wUI be, as 1 : (which is the Cube* of 1) is to 
the folid Content in the T-ible : : fo is the Cube of 
the Sid? given, to the folid Content rsquirM. There- 
fbre^ if the Number in the liable be mtiltiply*d by. 
the Cube of the given Side, the Product will be the 
foltd Content of the fame Body. 



A a 



Exdmflt 
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ExMmfh I. If the Side of a DodeoBedron be la 
Inches, (at before) what if the Content /olid and 
fnperficial i 

7*66 ji 19 tfie tabiihr Number. 
1718 the Cube of che Side. 

613049T2 
1V326238 
53641833 

13241 .669632 the folid Gonteiit) nearly the A me « 

(before. 

20« 645729 the tabular t^amber. « 

144 the Square of the Side* 

82582916 
82T829Z6 

ao6457a9 

2972.984976 the fuperficial Content, 

jBjf ScJU and Compaffh. 

. Extend from x to 12, (the Side) that Extent, being 
turn'd three times over from 7.631x91 will at laft fafl 
upon X 3241 .86, C^r. the folid Content. 

And if you aj^ply the fame Extent twice from 
20.645729, it will at lad fall upon 2972.98, ^c. the 
fuperficial Content. 



Exdmfh 



Cha tV4' the t^uhr B64i€s. 2jx 

Jbcamf-f a. If the Side of an ddtaedron be 20 
Inches, what is the Content folid and fupcrfitjul ? 

.471404T the tabular Nnmber. 

800C the CvSbt of the Sidet 



3771.2360000 the (olid Content. 
' 3.464102 the tabular Nomben 
400 the Square of tiie Side, 

X 385.640800 the fuperficial Content. 

By Scale and.Gmpaffes* 

Extend from x to ao, that Extent, turnM three 
timet over from .4^1404^, will at laft fall upon 
3771.236, the folia Content. The* fame Extent, 
turn'd twice over froip ^.464^ &c. will at la(l fall 
ttpon 1335*641 the fupcrncial Content. 

§ VII. How to meafure any irrej^nlar 

Soli J. 

IF ymi have ^ny Piece of Wood or Stone that li 
craggy and uneyfn, and you deifire ro iriid the 
Solidity, put the Solid intoany regular VclTcl, as a 
Tub, a Ciftern, or the like, and pour in as much 
Water as will juft cover it y then tajcc out the Solid^ 
and meafure* how mtich the Fall of the Water is, and 
lb find the Solidity of that Part of rhe VeileL 



r^ ^.a»2>:. tuMfffk 
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Zxsmfh. Stfppnre »-Pi«« of Wood or Stone to be 
nmfur'd, and fuppofe a .Tub 31 Incbei OUmetcr, 
into wbich lei iht Sione or Wood be pu', and cover'd 
Wiih Water ; tbeii, vrhta th* Solid k laKcn nur, faf- 
jaCt (lie fJl of ibe Water 14 luetic, rquate 33, and 
■ciiliiply [he Si^uare liy ^^^S^^ Hie Produfl will 
\t9o^.3^^6, rtic Arik of ilie Kafc ; wbitb multi- 
f ijr'd 1/ 1 4, the Depth or Fall of the Water, and the 
Piulod t( 111JQ.49, 0'e. which divided by *7a8, 
- the QpcHient ii 6.ji Feet } and Co miicll h the finUd 
Coiittni tMjulr'd. • 



-C H A R 
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e H A P. V. 

Practical ^ueftio)ts in MEASURING. 

DHiSiatti.'fF a Pavement be 47 Feet's Inche* '""^i 
1 »nd 18 F*« 6 Inche» Uoad, I dtnund 
' 'il tberein J" 

47-71 



57-5 o =3877 

47 , 58100 

?3 10 -6 477J 



4-tf ■« '■ ' ?)«8|.37y 



} 4 « 
Anfwer, 98 Yirfs i Foot. 



,^«^i« 
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X^M^. 2. There is a ROO09 whofe Length is 215^ 
Reti a«d the Breadth r7«.5 fc^t^ is to be pav*d wicji 
Sfonet, each s8 Iiicbet fquare ;, L demand bow ounjr 
Acb. Stones will pafce it ?- 

1/ 




^ 



xa5 Afei of one Sttme*. 



50 AnfWer Xj^^ Stonesi 

j^i^. 3. There it a Room 109 Feet 9 Inches ahmit^ 
and^ Feet 3;. Inches highy which is all (except two* 
Windows, each 6 Feet 6 inches hxgh| and y Feet 9. 
Inches broadY to be hung with Tapeftry that is Ell', 
broad ; I deifre to know how many Yards will hang, 
the iaid Room ^r 

From the Content of the Room^ fubtraA the Con- 
test of the Windows, and divide the Remainder, bjj^ 
the S^u^iXt Fcetin a Yard oC T«peflrx«v 



3^7f •' 
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5-7y io^-7r Length 5-7T 

^ 9.15* Breadth*. 6$ 

»iw23r 14875- 2875^ 

3470 




37 37^ 

rox 1.1875 COfttentrof tiie Rdot*. 2 

74.75. Content of the Windows fob. •— 



MM)94o.4375(83.y9 

mmmmmimmmmm 
4043; 

6687: 

K)625i- 



74*75«^ 



fPO 

Anfwer, 83.59 Tftrdti 

j^»/r. 4. If the Axis of a Globe be •vj4 IiicbeS|,C 
ienuMid the Concent folid and. ikperficiAl ?. 




i»5768o 
219912. 
^1832. 

85.39400 The Circnoifexeocfsir. 



W^* 



A7.6 BraSkal ^Jhfit. PsutU. 

86.394 the CircQiD^rence. 
27.T. the Dumeter^ 

431970 

6o47jr8 

17278S 



^)^37T-83ro tbct:£bpfrfiQial Content* 

^9f.972jr a fixth Part. 
27 f 



19798621 

^7718075 
7919450 



16889.2437; the ?oIi(Urjr in liicbes.^ 

Mi^im^^^^^ Feet foperiicial. 

. ^m/?. T. Tftere is the Fmftana of a GloU) thr 
Diameter of whoreBaf^ is. 24 lochet^ audi the Ahi- 
tu<\e thereof is xe Inches ; what is the Contem fdlid- 
and fuperfieial ? 

Find the Superficies as is dire^ed in Pag. 188^ and 
find the Solidity by the firfl theofftm in Pag. 190*^ 

24, .785^4. .7854. 20 

24 57^ .4oe' 20.' 

$6 _ 47»M 3tvx*»o 490 

48 ' 74978 ^ • ' 

39*70 



sfje 



jjtir ><»«>• 



fl I" 766. 5704 the Cmrve Superficies. 

4^2. 3904 the Bafe add* 



12x8.9408/'^*^^ '^^"^^ fuperfieial Con* 
^^ C teat in Inches, 



12 
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la M SIESI44 

3 



43^ 

100 the Square of the Alt* addi 

3^32* the Sura. • 
10. mvik\\flfby the Alu. 

.yag^ mnltiply 



3192a 

206^0 
26600 

278^.1120 the Solidity in Inches 

X^M^. 6» If a Tree girt 18 Feet 6 Iiiche% and H^ 
24 Feet long ; how many Tant of Timber are coiv 
taia'd in. that Trec.l 
F. L ^ 

4; 1 8 6 theGirth» 

4^ 7 #*a4thPam 
4 .7 ^ 



a8 6 o 
2846 
239^^ 



2£ 4 8 3 Here t multiply bjr 

6 5 and by 4, becaufe tfi 

timers fta-^ 



■ ' -I 



128 4 1 5 
4 



41^)5x13 4 « Q^ 

xi 33 
ArttWer, 1 2 Tuns jj Feet 4 filches 6 Piirtt. i»l^ 



1 
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iVWff That 40 Feet of Timber i« a Tun^ ajid 50 
Feec t Load. 

Hm9 dlfiy^hzt 4 Feet bread, 4 Feet deep, and 4 
Feet long, is a Chord of Fire-wood^ that is xxS Gobi 
cal Feet. 

iimfi, 7* There is a Cellar to be dug by the Floor, 
whofe Length b g^ Feet 7 Inches^ aiid the Breadth » 
18 Feet 9 Inchet, and its Deprh is to be f Feet 9 In- 
ches, I demand how many Floors of Earth are in rbac 
Cellar » 

F. r. 

3| 7 the Lengths 
18 9 the Breadth,. 



264 

16 9 ^ 

849 
900 
160 



6^9 83 
s 9 (beDepthi. 

314 xo X 
*57 y P 

224)3620 8 4(ix . . 

380 

Aofwer, xx Floors 56 Feet. 

M##, That x8 Feec fquare, and a Foot de«|>^.is a 
Floor .or Earth, that is, 324 folid Feet. 
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m 

iQuesf. 9. There » % 1fe»f cover'd with Tiles, 

' "Virhore Depth on Both Sides (with the ufual Aliow* 

aince at tips Eaves) is j^ Peec 6 Inches, and the 

l^ength 48'Feet 9 Inches ; how manjr Squares •£ Tt- 

liiig are oonuincl therein i 



F. 


I. 




48 


"9 




JH 


6 




a4o 






»44 






>4 


4 


6 


*7 


6 





8 


9 






^ 



X7I30 f 6 
Anfwer) 17 Sguares 30 Feet. 

Quefi*^. There is a Cone, whofe Diameter at Mie 
iiafe is 42 Inches, and the perpendicular Height '94 
Inches, and it is ^eqnlrM to cut off two folid Feec 
from the top End thereof ; I demand what Length 
"Upon the Perpendicular miift l^e cut off ? 



n^ 



7&0 PraSical ^mftiTm. 



Part II. 



4» 

«4 
168 



1754 
•7854 



1728 



"^ 



oy6 
20 



94 
94 

B45 

8835 
94 

3T344 

79f^4 



^30184 the C«be. 



14112 
»^348 

«38y-44y^ 
94 

55417824 

T 246901 04 
3)130231^864 

434x0.6388 

All the foUd Bodies are in triplicate Reafcm of rhetr 
tiomologus Sides by Errr. i2| 12 j 12^8 ; aad ii^ 33 ; 
therefore it will be, 

« 

Solidity of the Cone, Cube A!r. S()lulicy of 2 Feet. 
As 434x0.6288 1830584 :: 3456 : 

345^ 

■ ■ - ■■ ■ 

4983 V04 
4152920 

332*^336 

2491752 

43410.^288)2870498304(661 24 the Cube of the 

■ Length. 



• • • • 



265860576 

5396805 

1055740 

187528 



66124 
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66x24(40.43 
^4 




2124000 Refotvend* 




48 


' 


492 Dtvifbr. 




120 
4800 


% 


48x20 Divifbr. 
64 
X920 
19200 


« 


1939264 Subtrahend, 


' 


184736000 Refolvend. 


' 


• xai2 
48964^ 


• 


4897692 Divifor. 




10908 
1468944 




147063507 Subtrahend. 





3773^493 

jktfwir, ^ The Length upon the Perpendicular muft 
be 40.43 Inches. If it kad been 3 Feet, the Leiigth 
bad been 46129 IfWhest 

^ Bb If 



f 



f>i¥ 



S«l 



Pr»aied 







ions* 



^artflJ 



If two Feet wai to be cot oflF from the Bottom, or 
gmtett End, then from 43410.6188 fubcrad 3476, 
and the Remainder Ss 39^4-^388. Then ia>r. 

At 4a4iafo88 : Sjof 84 : : 399y4-«i88 

«30t8.4 

■ 

3196370304 

>9977IM4o 
1198638864 
3196370304 



434x0.6288) 33i8y67y407.»»9*(7^44y9f9'-4 

729 



• • • • 



279823724 

x95T97fi 
i99y5f«> 

25907V 
42022 

2952 



i" \ 



a? 
»43 

a4T7 

27X 

*43 

^57* 
X0888000 

^75 
24843 



V>i., 



248703 

' ^awi*) It «ufl b€ cut «t 91/4 lacJics Frbib "tte 
Tojp} or 2.6 Inches from the Bocc^m* 



Queft* 10 If a fijuare Piece of Tim1>er be 12 Feet 
long, and if rhe Side of the Square of the greater 
HjlCq be- %x luohpA, ?iifl f hp 5^? pf t}\e 5fjgare qf the 
lefTer Bafe be 3 Igches ; hipw f?r muil I n^xeauur^ fcpip 
the greater End, to cut off 5 folid Feet ? 

Firft, Find the Length of the wh(4e Pyramid ^ thus \ 
this OiffcWW lictw^q 21 find 3 is 18 ; then, 

Diffl length, grc^c. Length. 
As x8 : 12 : : 21 :' 14, 

Sol find the whole'Length of che Pyramid 14 Feet, 
or i$8 Inches. ^ ' 

Tl^e foiid Content of the whole Pyramid is 24^96 
Inches, and the fblid Content of $ Feet 4s 8640 ; 
which ilabtra^ed from 24696, there remains i$of6 
Inches. Then, the Cube of 168 (the Length) ts 
4741 632, Then, 

A^ 2^696 : 474x632 : : 25056: 

T« a^»75ii whofe Cpb^ Root is I4^<jrf } fubtfa<fl 
%\^^^pgf, ftqiftx i^^ (tbJ! L.ength) apd the^-e ttm^iiin 
a^.4t$ }i;f^<^j wJUich if fl?i( L«nf(th qf f fdlid Feet jic 
the great J^. 

^1^, 1 1. Thrfts Men bpnght a Grinding-Stone of 
40 i,/)cl«8 Di^O)^tfr, which cpft 20' Shillings 5 ^f 
which Sum, the firft Man paid 9 Shillings, the fe- 
cond 6 Shillings, and the third 5 Shillings; I de- 
mand how much of the Stone each Man moil grind 
down, proportionable to the Money he paid ? 

All Circles «re.in duplicate Reafon of their Diame- 
ten, by EncI, 12, 2» 

Squire the ^emidiameter, which makes 400. Them 

s. Square, s. 
As 20 : 400 : : 9 ;. x8o. 

TJiis 180 is the Square of the Semidiameter of the 

Circle belonging to>che.fir(l Man. 

&b 2. Aod) 
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t. - 9. 

And, as 20 s 400 : : 6 : i lo. 

This 120 IS the Square of the Semiduiinecer of the I 
Circle belonging to the fecond. 

i» t. 

And, at 20 : 400 : : 5 : 100. 

Thir 100 it the Sqvire of the SemidiamcCer of the 
Circle belonging to the third- 
Then, from 400 (the Sqnare of the Semidiamerff 
of the Stone) fubtrail 180, and there reroaiiis 2201 
whofe njuare Root is i4.8g Inches ; which fubtra^ 
from 20 Inches, (the Seroidia meter) there renuiio 
5.17 Inches, which is the Breadth of the Ring, or 
P^rt of the Stone which mufl be ground down bjr 
the firft. 

Then, from 2?orubrra^ t2o, and there remains 
100, whofe fqtiare Root is xo ; fobtra^ that from 
i^^ly and there remains 4.83 Inch'ef,'the Breadth 
of che Ring, or Part to be ground down by the fecood 
Man. The third muft grind down the Remaiaderi 
which is 10 iQChef, the Square Root of xoo. 

This Qpeftion m^y very eafily ind fpeedily be per* 
form'd Geometrically, as in the annexM Schemes 



i 



Fiffi, 



i*i*tMW«itfakf*i 



iJbaiUlM&ift^gta^^^' 



ch^p. 5.* " ^cW^^r^/w^i. 



2^5- 




Firrt, upon tiie Centre ftrike the Circle ACBOy 
;ind'crors it at Bi^ht- Angles with th^ two Diq[metert 
AB aiid CD ; Then diviijc the SemicJiaroe^er Ag), 
(which fupppfe 20) in Ptpporlipn, a$95/^s. ancl!^^. 
((he feveraJ Sums paid by the thre^ Men) by tfcfe 
Points E and F ; fo fhall AE be 9^ Ef 6^ and P© 5 i 
Then divide £B into 2 equal Parts in d^ and apon i^ 
fit a Center, ftrike the Semicircle EaB ; and divide 
FB into 2 equal par;$ in c, and upon c, as a Center^ 
with the Radius cf, ilrike the S^emicircle F^B : &> 
have you the Semidiamptcr 0C divided into threa. 
fuch P^rts as the 5tone ouglit to be divided ; and 
Circles flruck t^ro' thofe Points, will flieW feow 
much each Man mufi grind for his Share. 

i^iuft. 12. A Gard oerhe iiad an upjri{^ht Canff 
Out of which fhould be cue him a Rolling:Stone) 

The biggefl that e'er it could make : 
The Mafon he faid^ that there was a Rule 
For Aich Sort of Work, but he had a thick Skull ; 

Now help him for Pity's Sake. 

^Anfwcr, It muft be cut at one third Part of the 
Altitude. B b 3, Si^fi* 



286 PraSical ^JUntt. Part 11. 

Siuefimi^m There is a Ctftern, whofe Depth it fe* 
▼en Tenths of the Width^ and the Length is iiz Times 
the Depth) and the folid Capacity is 367.5 Feet. I 
demand the Depth, Width, and Length, and how 
many Bofliels of Com it will hold ? 

Firft, Von muft find three NumberS| in Proportioft 
to the Depth, Width, and Length, thus 9 Aippofe 
the Depth 7, then the Width will be xo, and the 
Length 42 ; which mnltiply'd together, the Prodoft 
is 2940, which is the £c4id Inches in a Ciftern, whofe 
Depth is 7, Width xo, and Length 42. But the iolid 
luthes in the^QpeItion are 63^040(2= 367.7 x r72S) 
then thecnbe of the iMPPO«*d Width is xooo. So it 
will br, 

As 2940 : xooo : : 633^040 : 216000, whofe 
Cube Root is 60, which is the true Width ; 7 Tenthi 
thereof is -42, the Depth ; and 6 times 42 is 252 in- 
ches, the Length ; which three Numbers being mul- 
tiply'd together, the Produdl will be 635040. If 
thefe folid Inches be divided by 2170.42, and the 
Quotient is 295^^/^% Bnlbels, or 36 Qjiirten, 7 
Bufliels, I Peck, 4 Pints. And fo much will the 
Ci^rn hold. 

iitiefi, 14. Suppofe, Sir, a Bufliel be txz&ly round, 
Whofe Depth being meafurM, 2 Inches is fouiid^ 
If the Breadth x^ Inches and Half you difcovcr. 
This Bu(hel is Jegal all England over. 
But a Workman would make one of another Frame ; 
Sev*n Inch and a Half muft be the Depth of the Tame : 
Now^^Sir, of what Length muft the Diameter he. 
That it may with the former in Meafure agree"^? 



-« 



1:8. 
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i9.5 . 

1480 
185 



342.2jr the Square. 
.7854 

i7iiiy • 
373800 

^39^75: 



268.803x50 
8 



2i5o«42)raoo the folid Inches in a BiilbeL 
7,5)2X5o.435i(a86.72336 



• • • 



650 
504 

252 

270 
419 



'.7874 




Si iv<6i<g^ ayJMf". f ^ H- 



fIFSatBBSSSSSSSt 



• • • 



5i»o3 

39793^ ^9)ify 
52300 2^> 

jt236 

38»)40« 

38207)25^00 

Anfwer) The Diameter muft be 19.107 Inc^i, if 
the Depth be 7.5 Inchef. 

XJrityf. 15. In the mWft of a Meadow i^eil flotf^l 
with Graff, 
r took jnft an Acre to tether my Afs ; 
How long nwft the Cord be, that feeding ajl fWfui, 
He mayn't graze left nor more than his Acre of 
Ground ? 

By Problem ro, Se€kion IX, -Ghap- I, find tbe 
Diameter of a Circle concaining an .Acre ; half that 
will be the Length of the Cord. 

The Work. 

65o Feet,, the Length of an Acre. 
66 Feet) the Breadth of an*Acr«, 

3960 
3^960 



43560 the f<|nare Feet in an Acve* 



> As 
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• '^ 



As I : 1.1732 ;: 43560 

43y^<^ 

■ ■ I' ■ it 

7639a 

63660 
38196 
70928 



57460.5920(235.7 Dtamef. 

« . I i7»7l half. 

43)'?4 
129 

465) 2560 
2325 



4705) ^3559 
AnAnreri Tht Cord mnft bt 1 17 bit and 9 Inchctf 



Siy/h 



\ 

iinefi. i6 A Maldbr has a Kitn thtf i« x6 Feet ^1 
Inches fquare ; but he is mindud cp f lUl it down, an^ I 
boild a new one, that may be big eRough to dry thr« 
times as much at a Time at die pld one ^^ill do ; I 
demand bow nmch fqaare the Haw One mn£t be ^ 

x6.s 

990 
a6f ^ 



372.25 the Area of checAd one» 
3 



• • 



8itf.7j(»8.j7 



48)4i« 

aSxf 



57*7) 4yooo 

739949 

jroyx 

Anfwer, The Side of the new one muft be 2R Feer, 
•Ad near 7 Inches, 



Qu^. 17- 



' ' Xj^n/I, i^, if tt tbdhd CHterit ^ titf.) Inches Dia- 

' xnieter, and 52.^ Inches deep, how aany Inches Di- 

mmeter nnft a Ciflern be^ to hold twice the Quantity^ 

Che Depth being the fame ? And hdw many Ale^ 

<3al]ons will each Ciftern hold ? 




691.69 the Square* 

2 



9 



^)483 
469 

741) 1438 
74« 



66861 



• ; ' ' ' ' ; '*85^- 

The Diameter of the greater H ^^ ) tudiHi "" 



691.69 
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^91.69 tbe Sfoueof the tefler Ciftern'i Diaua. 
484*83 



543.ar3ga6 Area of the Bafc. 

•^^■^■^■■■■■■■■"^ 

2716266630 

lo86fo665i 
2716266630 

31520*7996x^0 folid Cbntest io Inches. 
a82)2S52a799(toi.x 37 OalloDs. 

320 

• «oy9 
"39 

N^ That 282 folid Inchet is an Ale or Beer Gal- 
lon and 231 a Wine Qalloii. 

And 359.0; is the Sqnarf of the Diameter^ of 1 
Circle that will hold a Gallon of Ale at aa lach deep 
and a94«ta for Wine. , 



?c 



>«MMt4^ 




C3iap. $ . PraSical ^jiefiims. 493 

• You may find the Concent in Gallons, thas : Di- 
vide the Sqnare of the Diaraeter by 3f 9*of| ind mal« 
tiply the Quotient by the Depth. 

306230 
18990. 1906; , 

1037 . 7705 ■ 

— — »•' 

The Ctateat of the greater ac^a^aSa; Gallons 1 

Siuifi, 18. If the Diameter of % Caik at the Bang 
be 32 Incheti uid at the Head 25 Inches^ and the 
length 40 Inches, how nuny Ale-Gallons is con* 
tainM therein f 

jro 9$ 

62s 1024 Square of the Bang Duni 

1024 the lame. 
^^S Square «f the Head Diamet»; 

1077)2573 (2.48 ' ' 

40 

5100 

. 8820 99*20 

ao4 
Anfveer, 99.2 Gallonsb 



^ 



<; othtt^ 



894 PraSkd^^anL FartIL 

OcticrwiCet Yon m^y find s »ein Dumetet^ and 
vrotk hf Scale ud Compaflfey thus ; fnbrradl 25 from 
S2| and ihere reroaiQa7i whiclLnoltiplj('dlj^^7^tlic 
Produdl is 4.9, which added to 2;, the Sum u l9.f. 
Then extend the C^mpiiftt itom «S;k91to 29.9, that 
Extent, turn-'d twice fronr 40^1 (the Length) will fall 
upon 99 6 OUfcms | fomethifl^ more than before. 

Si!f^* X9. There is a. Stone zo Inches long« i| 
Inches broad, and 8 Inches thick, which weigh?^i7 
Poundb ; I de ma nd th e Length, Efareadth, and Thick- 
neftof another of the ftme Kind and Mape^ which 
weighs 1000 Poands ? ' 

TfaeCube of 90 (the Length) it SMo* Tlitn, i^ 
Sttfl n J5.) . 

As 217 : 8000 : : looo ; 3^70.64^, whofeClibe 
Hoot is 33«a8 Inches, the Length of the Stone wei^h- 
Ih^ xooo Pounds. Then Tay, 

At 20 : 33.1?^ : • ly : *^S^ — * 

\ As 20 : 33«28 ; : 8 ; ^$^31^ 

f The Length— BV^'l ' " 

Aiiftvet,< The ttretdtl»-i* 34.96 Slnckcf*, 
VThcThictetfr t}^iij 

S^uifi. 2o« If an Iron-Baller, »hafe~Dianieter it 
4 Inches^ weighs 9 Pounds,, what will betbe Weight 
of another Bullet, (of thr&me' Metal) wbofeDiapie- 
ter is 9 Inches ? 

The Cube of 4 is 64, and thtCube of 9 is 719 : 
Then, (by EucK 12, l8.) 

»- ft 

As54 ; 9 : : 729 : 102.517 

R Anfwer, It weighs iqz 8 4 ftri. 

f3 . • ,> J i^»«yi 21. 
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S^uefi, 21. There is a fqiiare Pyramid (>f Marble, 

each Side of its Bafe is 5 ttichcs, and the Height 

thereof ij Inches, and its Weight is la Pounds and a 

Quarter ; I deroand the Weight of another jiJce fquare 

^ Pyramid, ^ch .3ide of vchofe B^fe is 50 In^es ? 

The Cuhc of jTis xayrind the Cube of 3C1 ^^2700^. 
Then, (by Biicl la. xa.) ! * ' 

ft * 

As lit : 12,27 :: 27000 r %^4fi* - 

An^ver, The Weight is 2645 Pounds.' ^ 

£^tft. 22. There is a Bin,WiG1dbe of Marbl^ 
whofe Diameter is 6 Iqcher, and itfXfSaKt ii 
Pounds ; what will lie the Ui»inierer of sinofheT Globe 
of the fame Marble, that weighs yoo Potlifci'5?* i* 

The Ci^^.o£6^is 2i< *^hVV ^' '4 ' 
• ^ , ft ' 'ft . ^ 

WhofeCuSeRoot is 11 4 Inclies^^he Dlarmecer ibi^ht.. 

i^js^. 23, Tliei« 11 • Frailuin of a Pf nmid, whc^e 
Bafes are regular O^lagons ; each S^t of the greater 
H^fe is 21 Inches;, and each Side of the lefTer Rife is 
9 Inches, nod iNLtmsth rt if Feec ; I dc«land how 
many (blid Feet are contain*d therein ? 



"- * 



Cg% 4*8^94 



1 ■ ■ ^^ - 

^$6 RraSicMl j fne/um. Partll* 

4:^284 the uMar Nmnber, Pa^e 88. 
2J7 the S^Mureof a mcaa Side. 

i44«5» 9 »» 



189 5H44 

^144.3308 48 

IT 48 



57216540 
»«4433«® 



*37 



444)17164.9620(1 t$,a 

376 
1514 

3S9 

X 

Anfwer) 119^1 folid Feet. 

Utiifl. 24, There it a Frufiam of a Cdhe^ th£ tAu 
a>eter of the greaicer Baft is 35 Inchet, and the Diame* 
terof the leifer Bafe ii 20 Inches, and the Length 
or Height is 217 Inches ; I demand the Length and 
folid Content of the whole Cone, and alfo the (olid 
Concent of the given Frufium ? - ' 

Firil, Find the Length of the whole Cofte^ ih«s 9 

From 36 

fabtr. 20 

- Ai 16 : 21 jr : r 36 : 483.7^ 
80 the Length of the whole Cone is 4iS3 \ Inchest 



The^ 



■rfi 
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Then find the Content of the whole Cone« 



. 3« 


{1017,8784 


36 


jrntfi 


2^5 


10x78784 


108 


6107270 


— ■ ■ 


10x78^ 


1296 


203f7, 


.7874 


5089 






/^^^ 


f7a8>i64f32.88(94,S& 


5420 




S0368 


86x* 


907a 


17008 
X4f6» 


iQxnJkrl&A 



' . 744 . 

Thus I find the Solidity of the whole Cone $4.98 Feet* 

Then find the fiAid Ceatent o£ the top Put thai. 
iftW»ming«. .'>''■ "* 



^-i -fis^ 



«■■*■ 



\ 



•79^4 the Area of Umt^, 
4o» tfaeJ^M of »^ 

3)314.1^0 AiCBofthelef&tBafe, 

mmm^mmmmmm 

xo4«7T mtMtdPart. 

368.7t Altitude of the t»p Part. 

5*3*0 
73304 ' 



s738)a8t43.5ooo(iV.stl Feet. 




1x56 

Content of the whole 94-98 
Content of the top Piece 16.28 

Content of the Fruftum 78.7 

ijuifi. at- ^f the top Part of a Cone containi 
!x6x7i folid Inches, and aoo Inches its Length, and 
the lower Frnftom . thereof contains 159610 folid 
laches ; I demand theLength of the whoie Cone, and 
the Diameter of each Bafe ? 



aoo 



•s;;;}""- 



40000 18x781 theSuin. 



8000000 



Sis 



Ar 30171 I teooQoo^: i^^Si : to 5^789882, 
whi»lbQiibeRb(ft|i 384.3 IftdKS| the tiengch of tke 
whole Cone. 

ft 

Then #Dd tht &amtttt of ttie leflerBsfc^ tlius ; 

300)26<7Z 

.*»cJ85ir 



39^«5<jr Aran of the httu Baft. 
Theni by Prob. io» Se^;. IX, Cbap* I 

Ai I i 1.2732 : : 392.565 

.1.2732 - 

785130 

1177695 

7^5:130 



• • 



499.8137580(22.35 

84 

_ • 

443)1 j8 I 



i«— * 



• <.. 



44^5) ^5^31 
22325 

2912 



^ ' AgaiiiJ 

• ■♦ ■ * . *?: 

V 
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LeHettam* Lefl:D«m« QnmttLtam. 6r.Z>iaiB. 
Aifuny M 2Q& : az.35 :: 3^4^}^ • 4'-S4 



Inches 

The Leagth of the whole Cone ■ ■ 384*3 

AnfWeri^ TheD|sroeterof the greater Bafe — 4^94 

The Diameter of the leflbt Baft -— »2«3f 



■•( 



jPm^. 2,6. There is a Fmlhim of a Cone, wbo/e 
jblid Gdntent it 20 Feet, and its Length ix Feef; 
and the greater Diameter bears fuch Proportion to the 
lefler as j to 2 ; I demand the Dumeters? 

S n S ss 7f 3)i» 

2 K a = 4 — 

5 X a s= 10 ... 4)20(1 Feet. 

The Sum 39 Tbefe jr Feet are the Tri- 

ple of a mean Arcs. 

Then, at 1 : 1*27314 : : jr : 6*^66z 
80 the triple Square of a. mean Diameter is 6,^662. 

Then, as 39 : 6.366a ::'ajr : 4.080897. ' 

This 4.080897 it the Square of the greatei\ Diame- 
ter, whofe fquare Root is 2.020113 Feet, which is 
24.24 1 47 Inches. Then , 

As 5 : 24.24147 ;: 2 : 9^9659 

80 the greater Dia'metsr is 24.24147, and the leffit 
Diameter is 9*69659 Inchet. 

Sluifi* 27. There is a RoDm of. Wainfcot 129 Feet 

6 Inches in Circumfecencei and 16 Feet 9 Inchea 
highi (being girt over the Mouldings ;) there are two 
Vindows, each 7 F^t 3 Itiches high, and the Breadth 
of each, from Cheelc to CheeJc, $ Feet 6 Inches ; the 
Preadch of the Shutters of each is 4 Feet 6 Inches; 
lOie Cheek-Boards and Top and Bottom Bogrdi of each 

Window^ 
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Windovir, taken* together, is 24 Feet 6 Inches, and 
their Breadth i Foot 9 Inches ; the Door-Cafe 7 Feet 
high, and 3 Feet 6 Inches wide ^ the Door 3 Feet 3 
laches wide ; 1 demand how many Vards of Vain- 
fcot are contain'd in that Room i 



F. r; 

129 6 
16 9 

782 
32 4 ^ 


F. L 

« 

29 « 

3 ^ fi 


3> 7 fi 

i£ 3 9 Hal& 


3x69 X £ 


> M , 3 

2 


F- 1. 

3 3 

7 •» 

22 9 

f X if 5 Half. 


97 JO « 

p. 1. 

34 6 

' 9 

24. 6 
x8 4. 6 


34 I 6 
F. I. 


4a JO 6 

2 


* • A* 

7 3 


85 9 

F, r. 


36 3 

3 7 « 


3 « 

7 

* 


39 xo S 

2 


^2 f'J*'»*- 

79 9J 



79 9 o 104 J . The 



\ 
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The Contest of the Room ai59 t. S 

The Shatters, at Vi^k and hftif 97 «o ^ 

The Door, at NJiTork andjiaif 24 i 6 

The Cheek-Boards, &i. 8y 9 o 

The Sam ;»586 xo S 

TheWindow-IvjhtiandT ,-j- , ^ 
Door-Cafe deduft/ ^ ^ 

^■^•••■^ ^"^^^^^ 

9)aa8a 7 6 

Anfi^er^ 253 Yardf 5 F^«* 

S^tefi. a91 There'h a \^all \«hicb contains 1812; 
Cube Feet, and the Height* it 5 tiroes the Breadth, 
and the Length 8 tiines the Height 9 What it tbt 
Length, Breadth, and Hei^c f 

Soppofc the Bmdth 2, then the Height tou& be 
10, and the Length 8q ; which three Kanabery mvl- 
tip]y*d together, the Pro(Su£t will be itfoo, and the 
Cnbe of a if 8 ; then fay. 

As s6oo : 8 ; : 48225 : Si^f^S* . > 
Then the Cube Root of 91.125 is 4.5, wlachis the 
Breadth ; then y tiipis 4.5 is i^y^ the Height ; and 
8 times 22.7 i« iSo^ the Length. 

^ .* - * * 

iiuefl. 29. There is a May-pole, whofe Top-End 

was broken o£P by a Blaik-ef Wind, and. the Top-End, 

in falling, ftruck|heQroi|ad %t 15 Feet Diilance from 

the Foot of the May-pole, the broken Piece was ^9 

Feet ; Now I demand tbt Length of Xbe May -pole ? 

By £mcl. r. 47. tfee Square of the ttypothenafe of 
a right-angled Triangle^ is equal to the Sam of the 
Squares of the Bafe and PerpendicuUr* 



ThefC' 






305 



Therefore, from the Square of 39 fubtradl the 
Square of ly, the fquue Root of the Remainder is the 
Piece (landing; to wbich add the Pie^e broken ofi^ 
and yoQ'have tke «4l0ie.Leagth. 



225 





'• • • 




The Piece Sanding it • ^S Teet* 
The Piece broken dS it m Feet. 

The whole Length ^s 

A May^pole there was, whole Height! would kiHiw ; 
The Sun fhining clear, (Iraic to work I did go ^ 
The Length of the Shadow, upon level Ground^ 
JuA £xty fire Eeet^ when meijlir'dy I Couitd ^ 
A ScaiF I had there,. ^ five Feet in Loagth ; 
^be length of its Shadow ws^$,fbiur Feet one Tenth ; 
How h^h w^s the^ May^pole, I gladly would know ^ 
JiSki it is the Thing you're dc£r*d to (how* 






By 
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By Eficl. 6* 4* 
At aA : Ab : : AB ; BC. 
That it, 

SoIIInd tkt Height of the Mty-fok to be 79 Fectj 
«ii4 a little above three Inches. 



^ 




Here ABreprefents the Length of the Shadow of 
the May- pole, and BC the May- pole \ aA the Shadow 
of the Staff, and Ab th« Staff. 

S^wft. ^i. What vrill be the Diameter of a Globe, 
whtn the Solidity and fuperficial Content thereof are 
equal i 

If the Diameter be x, the Solidity will be •5336, 
and the Sopetfides will be 3.14x6 ; that is, at i to ^ 
And to find the fuperficial Content, we mnft multi- 
ply 3.14x6 by the Square of the Axis, or Diameter, 
and the.Trodod is the fuperficial Content. And for 
the Solidity, multiply ,5236 by the Cube of the Axis, 

the 
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the Produdfc is the fblid Gonrenc : Therefore, ^^^Jaufe 
.^ajS'ii a fixchP^rt of 3.i4i6,we muft tak.- 6 for the 
Diameter fouglyr. For if 3.1416 If n^nlti .)!y''i bjrthe 
iquaiT of 6, ><« by 36, the Product wiii bs 11^.09751 
and if .7236 be multiply'd by the Cube of (5, •>/«. 
by 2169 the Produfl-is )ikevirifa^x>i3.o975y the Soli- 
dity e<2U4l to the Superficies. 

Therefore, 6 is the true Aiifwer. 

^ • 

^«y?. 31. what will the Axis of a Globe be, when 
the Solidity is in Proportion to the Spperficles, as x8 
to8> 

Becau/e the Solidity and Superficies is as i to 6 ; 
when the Axis of the Globe is x^ it will be 

As8 : x8 :: 6 : 13.5; 

So the Diameter fought is x 3 4« 

If the PropoTtion of the Solidify to the Saperficier 
liad been as 8 to x8, .then it wiU be 

As 18 : S : : 6 : xf : 

•v. 

So then the Diameter will be 2 1-. 

The Reafon of thefe Operations, both ia this and 
the hft Qiseflioni is from Algebra*. 

j^f^. 33. There ave three Grenado- Shells, of fttck 
Capacity, that the fecond Shell ^ill jaft lye in cbe 
Concavity of the firft^and the third in the Concavi- 
ty of the fecond*. The Solidify of the Metal of the 
firft Shell ise^pial to its Concavity ; anCthe Soiidiry 
of the Metal of the fecond, to the Concavity^ iras 7 to^ 
5 ; and the Solidity of the third^ or leaft Shell's Me- 
tal, to its Concavity, is as 9 to 4. Now^ foppofing 
the D&ftmetO of she fbft, or greater ^ell, to b# i4 In- 

Od chei 



r 
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chet, and allowing every Iblid Inch of Iron ro weigh 
4 OonceSf I demand the Dumeter of rhe two lefler 
Shelhf and cbe TbickncA and Solidity o-* Metal of 
f very Shell, and alfo the Weight of every SbeJi ? 

The Cube of 16 it 4096 ; tben^ 

At I •laS'^ : : 409^ : 21446^55 ; 

thehalf thereof is 'i07Z.^3a8, which is the Solidity 
of the Metal of the greater Sheil|^s alio of the Coo- 
cavity. 

The Cube Root of 204R is i?.699) which is<he Dis- 
neter of thefecond Siiell. 

•The Sum of 7 and 5 is 12 ; then, 

As 12 : 5 : : i07-2«3328 : 4461?o5. 

This 446.80V is t1)< ^olid Content of the Concavity 
of the fecond. 

A5.y236 : f :: 44^.805 : 853.333. 

The Cube Root of B53.333 is 9.4Sy> the D.ianteterGf 
the leaft Shell. 

The Sum or9and 4 it 13 ; then. 

As 13 : 4 : : 446.805 : i37» 47^46. 

This 137.47846. is the folid Content of the Concavity 
of the third. 

As .5236 : I :; 137.47846 : 262.5659. 

The Cube Root 6f 262.5639 is 6.4034, the Diameter 
of the leaft Shell's Concavity. • 

From 16 the Diameter of the grfatefl, 
fubtr. X 2.699 the Diameter of the Second. 

Rem* 3*301 



half isss ifis the Thicknefs of Metal of the grcated. 

From 
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From 12.699 the Diameter of the fccond| \ 
fubtr. 9485 the Diameter of the Icaft, 

Rem* 3«ai4 

half issri. 607 the Tbicknefs of Metal of the fecond. 

From 9.4x9sr the Diameter of the leaft, 
fttbtr.. d.403 the Diameter of the Concavity. 

■ I m 

Rem. 3.082 

half i82=si.5:4» the Thickneft of Metal of the leaft. 

The Metal of the greateft it 107x33^ folid Inches ; 
which divide by 4, (becaufe tvtty folid Inch i» a 
Quatterof a Pound) the Quotient ii 168^8 Pounds. 

The Metal of the fecond it 6%%*$^ folid Inches ; 
Which divided by 4, the Quotient is 15^.38 Pounds, 
the \?eiRhl of the fecond. 

The Metal of the leaft Shell is 509.32 folid Inches ; 
which divided by 4) «fa« Quotient 77.33 Pounds, 
the Weight of the leaft. 

The D;»»-/f'"ni«»}«" "•*|9"llnchefc 
ofrte \le»aSh«U— 9.4% J 

The Tbicknefs fgreateft 1.65 "J 

of the Mctal< fecond x.607 Mnches. 
of the Ucift— i-54»J 

• mi. %ir ' 1. fgreateft 268.08*) 

The Weight 1 ^^^^„^ 156.38 ^Poundf. 

*>f'^« Lleaft- 77-33 J 
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, Shall not here give the whole Art of 

TTB Gauging, (there being feveral fkxiks of 
1 hK that Art already in Print, writ by better 
H*iids) Uir (hall only lay down fbroe (horc ' 
pra^icAl RiiUsy w^hereby uxy Arpficcr, . 
or other9,..n)ay tind the Qij^inriryv of Liquor in any 
Veffcl upon Oocafkm.- 

b 

Pro b l e m L 

To fad the Several MultipJiert, Divifirsy and' 
Gauge vviftts betoftghgtatbefeveralMelifwe^ 
now ujed in EngUnd. * 

a82)i..oooo(.oo3T46 Mfrftiplier for Ale Gallon t, . 
i3i)f.oooo(.oo4329 Multiplier for WtneGallohs* 
a68.8ji.ooo(.oo37ip2 Mulfi p. for Corn Gallons. • 
2150 42)i.ooo(.opo46yo2 Multipt fos Corn B^HkI?^ . 

► S«) if the folid Inches in any VelTcl be multiply M 
by, the faid Multipliers^ the Prodiia will be Gallont - 

Dd 3, ' iA. 
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ill ehe rerpeAlir^ Me»(bret ; or^ dividing by the Di- 
Yilbft aSit ^iU ov '4^.89 the Qbotiuus will HJ(e> 
wife be Oillont. 

Notiy That a9a Mid TnclMt l» a Galkm «f Ale^, or 
Beer- Meafure ; 231 folid Inches is a GiUlon of Wine- 
Memfure ; 2^8.8 folid Inches it a Gallon , and xi 50.42: 
felid Inches is a Bctfliel of Corn-MeaibTe. 

For circular AreaV, tke following MukipU^n aad 
llirifors are to be aftd* 

a82).78f 39^(.oo778f MakipHer for Al^^a]k>llfc 
33i},7873«8(.oo3999 MnltipU for Wine Gall. 
•785398)282.(3T9.oy Divifor for Ale Gall. 
•787398)231.(294.12 Divifor for Wine Gall.. 
•78539^)2150 42(2')y(8 Dir\k»Uit Corn ^ulbels*. 

7bc fqoare Root of the Divifor i»the Gai^e-Pauir» 

The Gaage* r Ale-Meafi^e y^ is 16.79 

Polar fbr< Wipt^Meafore, is 15,19 

v^uarea io (^M4k-Bu(btl^ is ^^^ 

The Gangt Point f Ale-Meafure, is 18.95 
fbr circular Fi-C Wine-Meafurc,ii 17.15 
gures in ^Mak-B»{hely is 52.^ 

Problem li 

To ftfd rV ^^a ^^) ^ ^^ Qalbmh ^^rf 
reSilineal plain r^r^^ vlniber Tria^gidf^r^ 

TOrefnWe this Problen, you mo^ft^ Uy Chap« Ty 
P«irc f], find th% Ar^ain IJHhc$^ud then briu^ k 
to Gailons, by dividing rifat A»ea i« Jnches bj^ the 
proper Dt vifor^ wx. by .2&2 for Ale,' or by 2^ i fo'a 
Wine 5 or dfe by MuUiplication, by .60*3745 for 
Alej or by .004329 for Wioe^ aodlhc Q|U>ciieQ4 o» 
Produ^ will be she Afea,. 



ScajL OfQMip9ig. ?it 

Bxmnfh Suppofe a Back or Goohf ir\ ctie Fof m 
€)f » Par»llelogfai», or liOng Sqww,- *5o Incbei iiP 
Length, and 84*$ Inches in 9feadth, wtkalhtbt Arta 
in Ale or Wine^Gallont ? 

Mttltijjlf 250 by 84.f, and the Produaf is ^\l^Si 
the Area in Inches, which divided Isy aSa, and the 
Qttotient if 74 9 Gallons of Ale; or mnltiplp'd by. 
•003^46, the Pfodna is 74.9092 JiGiillbns, nearly the 
£)kOie ; and if aiiaf divided by ajj, or nmltiplyU 
by .004329 it will give 91.4J Gallons of Vine. 

By Scak and Compajfes* 

Extend the Com pafTes from 2R2 to ayo, that E»*' 

tent will reach from Sj^s to 74*9 • A"^» . v 

Extend from 231 to 25J0, that Eittent #ill reach^ 
from 84,5^ to 91.47. 

K9U^ The A«a*t of all &par«cics are always to be 
ttnder (loQd to be i Inch. Deep, otherwift, v c«uld not 
be faid that the Area of f«ch a Parallelogram, Circle, 
^c, is'fo many Gallons. 

Having fonnd the Area of a Back, or Cooler,. tbe- 
next Thing will be to iind out the true Dipping <m 
(Gauging. Place in that W4ck, that fo the true Quan* 
fity pf Worts may be qofioputcd at any Depth, which 
«ay be thus done. • 

1. y^hfitt the Bottom of t^e Back, is coveted alin 
over <of an ff Depth) with Worts, o» other Li^uor^ 
then dip it in eight. or ten feveral Place*, («o*e or- 
lefs, according to the Largcncfs of the Back)^^s re- 
mote and efually difta^t from each other as you can 
well do, noting down the wpt Inches and decimal 
Pitti of every Dift 

a. Divide tb« Sam o? aB Ufpfe ©ilF^ <^ Nun^ber 

of -PHtfees yoM dit*4.i% ft»4<bacQw4W wiU. h^ the 

mean Wet of all thoft Dips; " 

3,LaftIyi 
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3. Laftly, flBd out fach a Place by the Side of the 
RacJ[ (4f yttot can) that faSt wets the fame y^iih thar 
neao Dipf aiid maice a Notch or Mark there finr the 
trueapd cpnftant Dipping-Place of thar Back ; 

Then, if any Qiiantity of Worts (which coirers 
the whole Back) be dipped or gaug'd at that Place, 
and the Wet Incffes fo taken, be multiply VI into the 
Area of the Back in Gallons, the Prodo^l will ffaew 
how many Gallons of Woru^ are in that Back a^ that 
Time, provided the Sides of the B^^k do ftaad a^ 
Right-angln with the Bottoms 



^"^S;v'i 



Proble m III.. 

Th Diameter of a Circle beifig given in htcbei^ 
to fni the Arefi thereof in Ale, or Wimi 
GaUoftu 

I;F the Square of the Diameter be muUiply'd by 
.001785 for Alf^pr by -003^99 fw Wine, or if it 
bq divided by-^f^tOT ^*^' ^^^9 or by.294^12 for Wine, 
the ProdufHor Quotients will be tj^e refpe^ive Ale oc^ 
Wine Gallons. 

EecamfU. Snppofe the Diameter of a Cieclebe ^a.S > 
Inchat, what, will be« the. Ajcea in. Ale or Wiiir-^ 
^lloas? 

The>5quare Qf3:f.6 is Y061.76.* 

Then 319.05) 1062.76(0.9^99 Area in AleGalLi 
And 294.1 2) 1062.76(3.61 33 Area in Wine GalL. 
Or 1062.76X.002785 =2^95^ Ale Gftlf. 

And. io6a.76.x..oo3399BS 3.61 53 Win*.Gaili . . 

'3^ «* 
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By Scale and Compajfes, 

Extend the Compaffes frcrni iP*9f (cheGtuge'^Point 
for AU) to 31.^ (rhe Diiiintrf r) that ExttAC will reach 
from 1 to a 4Ch Number^ and from that4Ch 10:1.9599 
Gallons. Or, extend the Compa0es fiQn^ x to Bi*^> 
that Extent turn'd twice over from .002785, will at 

lafl fall upon 2.9T99> 

For Wine, extend from 17. xT, (the Grauge-Poine 
far AJ/'inc) th^t Extent tumM twice over from x, will 
ftrlaH fall upon 2*^t33 Oallons* 

Or thui : Extend fiom i to 31*6, that Extent will 
reach from •002299 (being turned twice over) to 
3.6133 Vine Oa^ni. 

P R B t E M^ IV. 

7&I Tranfv0rfi (or Lcnfeft lHameter) aid iSt 
Ctmmate (or Sbartefi Diameter) of an 
EUipfii (or Oval) behgpven^ to find its Arem 
in AU or Jf^neOailoni. 

IF tke ReJVanglei <v 9rb4o<Faf tb^twotNuBKleii^ 
that is, oF the Length and Bretdrh of the Ovaly 
be divided by 359.05, or multlplyM by .002785 for 
Ale* or divided by ^94.1 a, or i»uUiply*d by •003399 
for Wine, the Quotients or Produfh will be the AU 
or Wine-Gallons requhr'd. 

Example, Suppofe the fongcft Diameter, be 81,4 
Inches, and the fliorteft Piameter be 54 6 Inches, 
what will be the Area qf that Oval ? 

Multiply 
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Multiply tt.4 by ^^6^ and chcProdndl is 4444.44, 
then 

T 

3^9*OT>4444.44(ti.38 Ai«a in AI<>Gallonf. - 
^94»t%)4444*44(iT*sx Area in Win0k.Gal Ions. 
Or 4444.44 »• 003705 ^^ 12.38 Ale GalL 
And 4444.44 X. 003399 ss I y. II Wine GalL 

By Scale and Campafa. - 

Firilffind % mean Proportional between 8r.4 and 
546, by dividing the Dtlbnce between rhem into 
two equal Parcf, and the middle Point will be at 
66i6y which it the mean Proportional (that it, the 
the Oiameter of a Circle equal to the Oral) Then 
extend the Compailet from 18.95 (the Gage* point for 
Ale) to 66.^ that Extent turn'd twice over from t| 
will at laft fall upon iA,^d^ AlevGalloni : And ex- 
tended firom 17.15 (the Gauge>polnt for Wine) to 664^ 
that Extent tuast'd twi^e ovejr fxoo x^^ wUl reach K 
laft to x5«x X* \fifte*Galloni* 

P a O B L E M V* 

To fni the QmttHt h AU or Wine-GaUom if 
aivf Prifmy what Formfoever its Bafe is of. 

FIRST find its folid Content in Inches (by Se61:. 
h ^ St of Chap. II, Part U.) then divide that 
Con^nt in. Inches by 282 for Ale ; or by 231 for 
Wine^ the refpedHve Qpocienti will be the Content 
in Wine or Ale-Gallons. 

' Otherwife, you tnay find the Cbnt?nt of a Prifm 
by finding the Area of its Bafe in Gallons, (by Pro- 
Mem 11. of this Appendix) and tnultiply that Area 

by 
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Ly the Tun's Height, or Depth within^ the Pro^dl; 
will l^e its Content in G;itlottr. 

Examfh. Sa jfllfe a Tun^ whofe Bafe is a Parallelo^ 
gram Ttght-aiijp||^ it4 Length being 49.^ Inches, 
its Breadth g6 i Inches, and the Depth of the Tim is 
42.6 laches; the Content in Ale and Witie-GaHons 
is requir'd. 

The L<?hgth, Breadth, and Depth, being miiUu 
pljr'd continually, the ProdudI is 766^6.^7 1 which 
divided by 282, the Qtiotient is 271.83 Aie-Qallons : 
And divided by 231, tlie Quotient is 331.84 Wini^ 
Gallons : And by dividing by ^1^0.4, fuch a Ciitera 
will be found to hoiti 35.65 Baflieis of Corn. 

Sj Scak and Qmpajfes. 

Eitend the Cpnlpafles from 282 to ^6^Sy ('^^ 
Breadth of the Bafe) that Extent will reach from 
49.3 (^its Length) to ^.3^ Ale-Gallons, the Area of 
the Bafe ; then extend from x to 42.6, (^the Depth) 
that Extent will reach from 6.38 (the Area of the 
Bafe to 271.8 Qallohs Jiht Concent.) 

m 

Problem VI. 

To find the Content of a Tun^ whofe Bafss are 
alike and Dorallely hut unequal ^ being the 
Jtrufium of a Pyramid. 

FIND the Area of each Bafe, and ^ mean Pro!- 
portiona] between them 9 and multiply the Snta 
of thofc three by one third Part of the Depth or 
H(;ight, aa^ the Product is the Content. 

EoMfh 
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— 

Eaumfl: SappoTe a Ton, wbofe Bafet are Panl* 
lelognns, the Length of the greater it loo Inchei, 
•nd its Breadth 70 Inches ; the Length of the lefTer 
Baft 8o| and in Brcsdch ^$ ^ and the Df pch of the 
TiiA 4a locbeS| tbt Coiuciit in Ale and Wine Qal<« 
lofit it requir'd. 

. Mnltipljr ioo by 70, the Produ^l it 7000, tht 
Area of the greater Bafc ; and 80 multip]y*d bjr jrd^ 
the PMdttd it 44S0, tht Area <tf the leflGrr Biife ; then 
nulttpl/ the two Arta't into each other, and the 
Produdl it 313^00001 whoTe fqoare Rooc it 5tfoo| 
• geootftracal nean Propvti&i4i 

■ 

The greater Area ' 7000*^ 

The leiTer Area 44^0 ^add. 

The mean proportional ydeoj 

X708O 

A Third of the Depth 14 

I * 

c 68g20 

17080 



■a* 



282)13^110(847.94 A.G. 
231) 239120(1037.15 W.G. 
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Problem VH- 

7b fiii ibe Content'of a Urn, wboJ& Btfes ar^ 
fforattdanl ct<imr^ Being the Prufium ofd. 

• ^ 

You m*y fhd theConfvnt at in tb« lad Ptobltfii^' 
by nMtlttpljfing tfie Sttm ci rht^ Areu of tht^ 
two BafeSi and a mean ProporrioiMl, by ont thtrd^ 
Plirt oTcil^ DifCb. 

Bur it wfrll bf-a- fliorccf Wty toftnd the Amu qT » * 
n e ai i Giick ln«GaJloiit^ mkI mnkif ty tliac by ^* 
Depth, thus ; To jthe Rectangle of the greater* andk 
ImrDMMMurt add on* chM' P^irt'of theSquatt of 
tlM QilVfirence of the Diat^etert, tb%t Snm m the 
Sfn^rt* of' » flMftii' DtaoMVtr; which divided by 
3T9'0; Tor Ale, or by 294,12 k» WiAt> lytvet th«- 
i%f<aa> of a in««ii Ci>d«' in Ait'Or* Wtn^^OaUocM ; 
which flH>lttp]y'd by tbt- Depth, givvf tha>c;oiKettr« 



Emmfh , Sb^pol^ the greater Dlamettv 80 tnchet, ' 
and tbo Mf^t'Otameccff 71 tachee, aod ihe D»pth 
34l«chee^ thr Gontenr is Ale and Viiie^Galkins it 
rcqtiir^. 

Multiply db by '^r, and th^- Product is j69o ; to 
whkh add 27, (^ third Aa>e of tit* Sqtiare of the 
•Diifereifece' of tht DtoOMtlit) and the Sum is 5*709, 
which is th^ Square of a mean Diameter ; whoch 
divide by 3f9*05, and thcQpottenc will be i^S^s ■ 
OalkMit the Area ; whiofr maltiply by 34, (the ' 
Depth) and the PfodnA will b» 5#M3 Oalloos, the 
Concent. 
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By ScaU md Cmpaffei. 

kM the two KmnwttiB togctberi ^nA xkkt half 
tht Son, which it 7f,r, which take for ft ttean 
Dianieter ; (tho* it it not eiad, yet it will be near 
ctioBgh the- Truth, if the Difference' betweea the 
Dtametett be not great) extend the Compailet fima 
18 99 ((he Gange-poim for Ale) to jS-St (the mean 
Diameter) that Extent will reach fran 34, (the 
Depth) to a 4th Miunbcr, and from that to 540.4 
Callon% theConunt. 

And if yoo extend the COmpai&s from 17.15 (the 
Qioge-potnt for Wine) to 75.5, that Extent wiil 
reaoh fiom 34 (twice tam'd over) to 659*7 GalloBi 
of Winc» 

The Method nfed bjr the Gangers for all foch Torn, 
11 to take the Diameter \n the Middle of every 10 
Inches, that ii, at fire Inches from the Bottom, and 
at 15, aiid at 2f, (^r. 

Then they find tht Area to erer)r one of thefe Dia* 
sne ten^ and enaer them in their BatAs. Then, when 
th^f farrey, they take the Wet Inches and Parts that 
the LiqjDor in the Ton is in Depth, and every 10 
Inches they take the reTpedive Areas, and remove 
the feparattng Point one Phce toward the right 
Hand, and for what odd Inches of the Depth above 
the even Tens, they multiply the next Area by thentf 
and Co adJs all the feveral ProdoOs together, and the 
Total will be the Galioos <rf Liquor in the Tan. 

Rxatnfle, Snppofe the Diameter at 5 Inches from 
the Bottom be 64 Inches, and atny Inches from the 
Bottom 67 Inches, and at xf Inches 70 laches, and 
at 3; Inches from the Bottom, the Diameter is 7J 
Incbe<(. Now the Area anfwering to 64 Inchev, is 
1x^078 Gallons; and to 67 Inches, is ia.5013 
Gallons ^ and the Area to 70 Inches, is 13^47 Gal- 
lons ; and to 73, is 14^498 Gallons : Then, fup- 
ponng the Depth of the Lic^uor iii the faid Tua ke 

found 
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feiind to be 3^*6 Inches: Now, tocaft up thisGaitge, 
fir^y In the Area anfweriiig ro 64 Inches, being 
ir.Qlriply'd by lO) chac is, by lemoving the iepa* 
rariti); Point % Place towards the right Hind, k 
^iJ be 1 14^178 Gallons; and the next will be 
i:ir«o23 ; and the next 1 3^.47 Gallons : Kow tb'e(e 
three will^be the Content to 30 Inches deep. Theq, 
to find the Content of the 3.6 IncheS| mulriply rhe 
next Area 14 8418 by 3^) aitd the Prodod is 53*4307 : 
Aild all thefe together, and che Sum is the WDole 
QMaatity of Liquor in the Tun. 

The Content at 10 Inches deep 114.678 
The Content ac the next lolncha la^.oig 
The Content isf the next 10 iuwbes 136.470 
The Content of the 3 6 Inches 5 3-430 

The whole Qpantity of Liqwoirl 

in the Tun ^4^9001 

Problem VIII. 

To find the Drip or FM ofaTntL 

SUppofe the 'Tun, laft mention^, wjts fo placM, 
that when the Bottom is bur juft coirer*d ^ one 
Side, the Liquor is 4 Inches deep on the^ilide oppofire, 
How much uiuft be allowed for the Fall of ttits Tun ; 
that is, how much Liquor is there in the Tun ? 

The Diameter in the Middle of 4 Inches from the 
Bottom, is 61,6 Inches ; and the Area anfwering 
thereunto, is xo.568 ; Which multiplyM by a, (that 
it, half 4) the Produ£l is ai.i 36 Gallons ^ and fo 
much Liquor will jnft cover the Bottom. 

E e 2 Bat, 



Sat HippoA ir Wii fet lb nmch on one Side, «s to 
be 30 Inches 4eep on one Side, when the Liq«or on 
f Ik ^ppofjtc Side yuft cum t)«ween the Boctotn and 
S(»vef, How ttittch Liqaor will tben be in efa« 

Tun } 

Sqnate the bMom Diamcciv, and niaklply ebaf 
Sqiuife by fhe top Ditmertr, •nd diride the Uft Pio- 
dva hy cheSnmoftheDiaiiietert, and to the Quocteac 
ttfd rhc^at^of the bottom Diamecer, and dhride die 
S««» by 1077 iT for Ale, or by 882.8^) for Vine ; 
multiply the Quotient by the Deyvhi, the Prodiia it 
the Content. / 

T!tt l)ottom Diiwetet of the fare-rt»e«tion*d Tun, 
ip 6f lAclts ; and the Diamerer tt 30 Inches from 
iheRortom, it 71.^ Inches ; ihe Square of 6t, is 3721 ; 
wliich mujciijly'-d l^y 71-5, the Prodoft i[s«66ori.T; 
this divided by 132.^, f^ he Sum of the Diameters) 
t)ie Qpntieifi it 300^.93^ ; to which add ^721, (the 
Square of^l) and the Sum WiM bt 5^29.936-, this 
divided by 1077.1 f, and the C^otient is 5'3tS6; 
which multip1y*d by 30, ^che Dr|>th) the Piodadk if, 
i5^f fS, xhe QikiioAt ^ LiqaQK in ^&clrtfli» 

When the ^Fruflum of a Cone, ox Pyramid, is cut, 
by a^ Diagonal PjaTn, thro' the Extremities *of the 
Diameters, (ws the Liiiucir «li ^be ^n reprefents) 
fitch Solid is, call'd a hoof. (Viit Ward\ Young Ma- 
thematician's Guide, Pag. 4x4.) 

If it "be the Hoot of a ftjuare Fruftum, inftead of 
. dividing by 1077.13:, divide by 846 for Ale, Or ly 
693 for Vure. Ail theteft of the m^l iatiie;fttne. 
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T fe t ASCD be a fZnall Cdp^r tb be gaugM. 

^r«kea fitiill Chorfl, or i>ack thread; ttiA^ onfc find 
fWft it X, »nd extend the bth^r to the dppdfhe ^id^ tsf 
the Copper at B| \lrher% riiatle it faft^ or c^ft Cotait 
Perfon to bold It Very ftrait; then ht one find df the 
Inftrument in the dotfom Of the Cdpp«r at C, and 
move it to and jfro, till jrou find tl^e neaMi Di^nce 
tt the llireaa (as at a) : thU I>iftance, aC, it t^b 
Deptk o}' the Copper^ whtch /upftoA to be ^7 tlTChts* 




Top of the CrolfHi kt l9) aM Mdl the Mtearteft Diflanot 
to (he Thread, (as dg) which Aiopofe 42 Inches, 
this fubtrad^ed from aC, 47, the Rdmainder 5 is the 
Altitude of the down. 

To find CD, the Dlimeter of the Bottom of the 
Cro\vn ; 

> M«*rnre AB, the Diameter of the Top^ which, ad« 
nit it be 99 Inches, then hold a Thread fo as a 
Plummet at the End thereof may hang )uft ©ver 

E e 3 C, by 
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C, hf wbich Nemnt jroa will find the Diftande A a. 
Od Che lij» on tbc ocher ^dc \ t;^ will yoa find alio 
the Diftanoe) cB \ which fappoft 17.5 Inohet cncfa, 
fldd chtfc twp togf Cher, tnd fabcna their Snm (>te. 
3f ) ftom 99, and the Rcflnainder it 64 Iaehc% chc 
Diuneter at the Bat com of the Crown . The Oiame- 
ftr which touchet the Top of the Crown^ womy be 
ibnnd bjr the Sliding-Rnle to be 6j Inchet. 

NOW) to find the Content of the Copper fnun the 
Clown upwards, (that 11, the Part ABkli) the Depth 
gd being 4a Inchet, yon nay take a Diameter in the 
Middle tif tvery 6 Inchet of the Depth, which fup* 
fofe to be at in the fecond Column of the following 
Table, the Nombert in the third Column are the re- 
Ijpcftive Arcaa in Ale^Gallons, found by Problem III ; 
the terth Colamn (hewt the Content of every 6 
Inchet; all which being added together, the Sum 
will be the Content of that Part, ABkh ; that it, fo 
orach at it will hold afVer the Crown is covered. ^ 

Mow, ifthe Clown be taken for the Fraftnmofa 
. Sphere, the Ctmtent ^by the latter Part of Se6L II. 
I%g« 190.) will be found to be 2877 Gallons. 

But may be more readily found, merf near the 
Troth, thut ; 

The Dimeter^ CP, was fonnd to be 64, and the 
Area to thit Diameter it ii.4bR \ this mnltlply'd 
. by half the Crown't Altitude^ >w. by 2*5, gives 
aS.f 2 Gallons, the Content of the Crown. 

The Content of the Part hkDC, is T7-935 Gallons ; 
iiom which ihbtraA the Content of the Crdwni 
,30.^2, and the Remainder la 39415 Gai)ont| and fo 
:h Lienor will fA cover the Ciown* 
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Parts 



Depth. 



6 
6 
6 
6 
6 
6 
6 



9S3 
9ai 

85.0 

80. 

7oy 

66. 



I Content 

Ams. jof trtry 

fi Inches. 



*5*i94y 
22.6095 

20.1223 

t'f.8246 

« r 7499 
13.8426 

"•>5»9 



The Snm 



151.767 

«3y«^r7 

i2a734 
106^947 

94499 
83.056 

J72/791 

7!^y«4yi 



To juft cov cr tbf Crow ii 29. 4 15 



The whole Conteirc 794^66 



By ScmU and Qmpaffeu 

ToQ miy find the Areas aoCwering to vrtry one of 
the Diametersi thus \ 

Extend the Con! pafles from the Gange-point to the 
Diametfr^ that Extent htittf^ turned twice over from 
I, will at bft fall upon the Am of that Circle : 
Ofi being torn*d twice over from' 6, will give the 
Content of that 6 Inches of the Depth. 

Examffi. Extend the CompiiTes from 18.95 (the 
Gau^e-potnt) 1095.3, that Extent turned twice over 
from 6, will at hft fall upon 151:^6 Gallons, the 
Content of the firft 6 Inches. Andib of ,the jreft. 
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PROBCBM St. 

To e«»fiuie tht CuiUM ^ tKjChfe Cafi. 

IN ordtf to ptribrfli rhk dillicttlc IVftoT iCHaging* 
I he chrct Mjiommg Diaienfioas of tbt Qiflc muft 
be ipalf ttibeoi 

r Tbt Boflg-Du it»eter, *> 

I The fc>iif Ui of cb^ Calk J 

In taking thefe Dimenfionf) ic muft be carefoll/ 
•bfcnr'd) • • 

1. That the Rans-hde be in .the Middle of the 
^afk ; alfo, that the Bu)ig-ftaffah<^ the STcaflp oppofice 
ro the Bang-hole, are both regnlaVj and vVin ^It&ld. 

• • 

2. Yhat the 1)eada of the Cafic al-e equal, and truly 
CtrcuUr } if tb, the Dillance between the Tnlidi ^ 
the Chine to the.dutnde of its oppofite Stai!F, ^ill b^ 
the Head- 1^'um^ttr within the Cafk, v^rjr iieir i 

3. With a Aiding Pair of pUipers, (made for that 
Ufe) take the {horteft Dift^nce, or Ivtiij^th, bsiAVfcn 
the Oulfide* of the two Heads ^ f>6hi thnt Length fub- 
tri& I \ toch(R)dre or l^efsi ^ccor^ing to the Large- 
nefs of the'C-'fk) for thethicknefs of the Bead : The 
Remainder will be the Length of the Cafic within. 
Bat if the C»(k be empty, you may rake the Length, 
by putting a ftrait Rod in at the Tap hole, and allow 
for |he ThicJuieft of the Head. 

Now,, by thefe Dimenfions, one would think the 
ConiAn't pf the Caik was perfectly limited ; btit it 
will be eafy to percciYC, by the following Figure, 

that 
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that tbc UuncMMWid length of ane Catflc m*f !>• 
•quaLto thofe of another, tnd yrt one of-tbofe CjA» 
jMy ooMata ^ev«Ml 0»U*m moct than thtath^. 

M 4or l u lU n ce i tht 
Figure ABCDF if ftipfOi*4 
to reprefent a Caik : Then 
it . If pUifl) chat if the 
CKKWAvd cmrt^ Liiivf, 
ABC, amd FGO, «f« tli« 
Boundf, fir tctvea of the. 
Qafl% ic tnnft attdt hcri^ 
snore rban if ?he taftcr priokM LiffH^vwetlieflMSi^f 
or Siiircf^ and jF«r the 4fcwg'Dfc n iiW €i -BO, iHd 
Hfad-Oia«ieretf €0 and AF^ and kaoith iM^ wrt 
rlie fame ill Imch cboA Caiks, 
Wfaf noe it «]i|)0ar%'*cliac no one gemval Kde tan 
' be ^iren, w Hw e by tdie Goarent «f ali>3kMia of CMn 
can be gaug'd. And therefore Gaugerf doufbAlIy fop* 
pofc'ev<ir|r <^k«> liit ki fiNne^ortMib Nf nil* 




I. ThtflriddlelMldfli«r«ftplNMiM. 
a. TbemtddleFmilbniofaPsi^liok^imtdle; 
^ Tiic lower Fraaoknf of ewo ttfrnl Patabaiick 
Conoidai « ^ 

4. Tiie iowtr Finfttinif cif two tqmA Oonm 

•I. If tbe^ravef rf cliie dflt be rery tMcfc cteVed, 
(asiixe '^mmiid Lines of the. lail Figoie) tbth ttot 
Caik if (bppofed to be the Middle Fimftam of a 9f^ 
roid. 

a. If tbe Stsvea f'beMreen iht Bung «iid Vif9^) bt 
ibtnerhhig loft curved, then tim C^ ia cadftn ce ^ 
tltt Middle FHtem of a iHiraboIidc Sf indie. 

3. 4f <1ieacav«f {faet^ittca ^cht Bang and H^ad) be 
very little curved, then theOA it ttlim t6 t^e clia 
lower Frufiunf of two e^aal Pi^rabolick Conoids, a« 

bqtting, 
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kiting, or joining cegerhcr. npon one coaimot 
fcff. . 

4* If the Stives (becwctn the B»ng and Head) be 
Urair, af the prick'd Linet in rht bft Figure) 'then 
tbe Caik is taken to be the lower FfoAtiint of two 
tq«al Coiies, abotring or ioiatng together npof\ one 
connon taft, 

Thcrt ait fereral Rules laid down in Books of 
^*Ving, 1m finding the Content of each fevenl 
Form, bttt I think t^e Ihorteft and aioft pradicAl 
Way, it to find Tiich a mean Diameter, which will 
reduce the propoi*d Gkik to a Cylinder. Thus, 

Moltiply the Oifeience of the Bong and Head- 
Dumetert by .7 for a Spheroid ; by .6; for the le- 
oond Form, by .6 for the thitd Form, and by .ff for 
the ftmrih Form \ and add the Pradi^ to the Head* 
Diamcteri and the Sam is a nwan Diameter. 

MMsmfl$. Snypolb the Rang- Diameter be 3a Inches, 
the Head* Diameter 24 Inches, and . the- Licngth 40 
Inchei^ the ConteAl iA each Variety is reqnlr'd. 

The Difference between the Bung and Head- Dia- 
meters is 8 ; whicn multiply *d by .7, the Produfl ir 
S.6*j which added to the Head- Diameter, the Suin 
is 29.6, the mean Diameter : The Area anfwering 
thei^nnto, will be found (l>y Prob. Ill ) to be 2.44 
Ale-Oalkms; which mtiltiply*d by tbe Lfcngth, the 
PrododI tt 97»4 Gallons -, and fo mnch is the Qontenr, 
if it be the firft Form. 

Again, If the DliFerence of the Diameters 8 be 
mnltipIyM by ^Sy the Prodo^k will be j^.2 ; whieh 
aided to the Head^Dtameter, the Sum it 29^2^ for tbe 
mean Diameter ^ and the Area anfwering thereunto^ 
112.3746 Gallons; which mnltiply'd by 40, (the 
Length) the Pradua is $4.98 GallOQS| the Contenty 
ific b^ of the Iboond Form. 

Again. 
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Aguti, If the DiiFerence 9 be nnhiplyM by ,6f 
the Prodaftu 4i8 ; which idded to the Head-Diaaerer^ 
th« Sam it a8«8, the mean Okmeter'; the Am . 
thereunto is a.31 Galloni ; which muldpljr'd by 40^ 
giret the Oncenc 92.4 GiUoot) for the thifd Form, 

Agalo, The fHfivrence 8, mnltiply'd by .SS^ the 
Prodoft it 4,4 ; which added to the Head- Diameter, 
nyakei the mean Dtaneter 28.4) the Area thereof it 
a. 3463 ; which nniltiply'd by 401 the Prodnft is 
89.85 C^lout^ for the third Farm. 

S} Scale and Qmpajfeu 

Extend the CompaiTet from the Gange- point 18.9;, 
to the firft mean Diameter 29.^, that Extent will 
reach from the Length, 40) to a fotnrth Nomberi and 
then to the Contenti 97,4 Qallont. 

Again, Extend from 18.9; to 39.29 (the fecond 
mean Diameter) that Extent tarn*d twice over fiom 
40, will at laft fall upon 94-98 Gallons. 

Again, Extend from 18.9T to 28.8, (the third 
mean Diameter) that Extent, turn*d twice over from 
40, will at laft fall npon 92.4 Gallont. 

Again, Extend from 18.95 to 28.4, (the ftiirth 
mean Diameter) that Extent, turnM twi<ie over faom 
40, will at laft fall upon 89.8; Gallont. 

Altho* I have all along made Ufe of the Line cf 
Kumben upon the common Two-Foot, or Eiglueeii* 
Inch Role^ for the Reafon mentioned in the Trefac^^ 
yet the Rtflei*may eafily be apply'd to the Sliding'^ 
Rule, thus: To find the Area of a Circle in Gallons^,, 
ftt tht Gange- point upon D, (that is^ a iingle Lin^^- 
of Numbers^ to i upon C, (that is, a doohte Line) 

thca 



r 



rbea agatnft anjr Diameter upon O, if the Area 

V9 find tWCMMMie ofth^Caft^ fci^B uml D a ^ 

Set the Gaoge^paine 18.9^ irpon D9 to the Length 
40 open ;' tlien^ agMsft the imm* Qhtteiw ^5 
«p«il>^ ii97^GallaM| tht GMKtac opM G. 



AaA ai^iaft 3^ (the oear Miaii Pi— leret) 01^ 
D| it 94*98 Galloiia o* C* 

An4 agatttf^ iM (Ik4 Hf «K mtf^ Diameter) oA 
D| it 9i'4 Gallons on C« 

And afMBft* A4 (the laft meaa Ifinaeter) on- E^ 

JBIdmH wUhmi fimnni^ thi Slider, 



stable; 
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A TABLE 0/ the SegmeiA of a Grch 

ififaje Area itlMtj. . 
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jao AfftnAx. HcQl. I. 

JU Ufe tf the Table of Segments, 

It to find the Ullage, or Quantity of Liqixir re- 
11141 uing in a C^flc, whofe Axis it parillcl to rhe Ho- 
rizon^ rhe Surface of the Liquor cutting the Heads of 
Che Caflr; 

r^t R U L E it, 

To the Wet or Dry Inchet of rhe Bung-Diameter 
•dd a competent Number of Cyphers ; then divide 
it by the whole Diameter, the QiKMient found in 
the TaI>Je under the Title V. S. gives a Segment ; 
which multiply M by the whole Content of che C«fk, 
Che Produ6l fbews the Qu4ntity of Liquor in the 
0<k| if the Dividend was the Wet IiKhes, or the 
Uliagfi if it was the Dry. 

Let*fhcre be a Calk in Form of a Cylinder, whofe 
Bung-Diameter it 29 Inch et, the Dry P^rt 13, and 
the Wet i5, and the Con tent ^o Gall >ns; How many 
Gallons »re wanting to fill the Caik ? 

Divide the Dry Incb^, 13) by 29, the Rung- 
Diameter 5- and tkie Quotient is .448 ; iind the two 
^rft Figures .44 under V. S. and the Segment againft 
it is .4238 ; tq which add a proportional P^rt for the 
8, and the whole Segment will be -4333 ; which miil- 
riply'd by the Content of the Caflk, the Produft will 
be 3 4,5$4 Gallons ; and fo much the Caik Wan u of 
being ftilK 

iVke, If the Ci(k be in the Form of a Cylinder, 
or near that Figure, the Table will give the Ulhge 
exadt enough ; but if it be a fpheroidal Caflc, then 
ufe Che following Method : 



I. By 



Sea. I. OfQngivg. z%r 

I. Hy the Bung and Head -Diameters, find fnch a 
a me^n Dtaneterat yoii judge will reduce the pro- 
pos*d Caflc to a Cylinder) and then find its Content. 

1. From the Bung- Diameter fubtradl the mean 
Diameter, and take half the Difference* 

3. From the Wet Inches fubtraft the faid half 
DifTerence ; reftrve this Difference, then nfe chit 
Proporrion : 

As the mean Diameter : is to xoo^ 
(the Diameter of the Tabular Circle) : : 
fo is the referv'd Difference : 
to a Verfcd Sine in (he Table* 

Then, if the Tabnitr Segment be mu1ttply*d into 
die Oontcnr (as be^bre)^ the Pfodudk will be the 
Q^tntity of Lrquor in the Cask. 

Bstitmple. Let the Cask be the ftime as in Page 327 
of the firft Form^ where the Bong* Diameter is 32 
Incbet^ and the mean Diameter 2^6^ and the Con- 
tent 97«4 Gallons ; and Hippofe the Wet Inches i^y 
to find theQ}iantity of Liquor in the Caib 

From ja Fiom 19 

fubtr. 29.6 fobtr, x«2 

Rem. 24 Rem* i7.Srererv'd» 

Half 1.2 

As 29.5 : 100 1 : 17.8 : .60, the V. S. 

The Segment to 60 is 6267, which multiplyM by 
97.4yhejCouteni^ the Prcx]u£l is 6x Gallons^ the 
Quantity of Liquor in the Calk. 
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If Che Dry InclMt liid* been giir«Q, by tbt 
Method you mtglit have fetind tiie Ulliige,. of m\u% 
cbe Cftik wanted of being foil. 

To find what QjjanMfy of Li^uo* is ia a Cafle» 
when tcs Axia ie perpeodicuUf ro rbe Horiiofi, 'mi. 
when it Hands upright upon one of iti Hcadi. 

fo do tbif, yon maft )UK>w bow to calculate the 
Area of any Circle, between the Bung and Itada 
whofe Diftiiice tioin the Bang, or Middle of the 
Cafk, it given ; wliich may be dMK Vy tkM Propo»- 
rion. 

At the Square of half the UngKb o/l cb^Cik : it t» 
the Difference between the Bong and Head-Ar(Uf. 
; ; fb if, the Squamlor any €wM% 9iiMcf ftqm liio 
Bong s to the BiflWenct betw««frl|)i%ClP^iB'A4ae« >ii4 
the Area of that Ciiclt| ws. 01% Am 9f tb^ ll^H<'''» 
Surface. 

Then, ibom tfc« Bunft-AfO^ ftbtR^l one tbiri 
P;irt of the afoeeflud lbkSums%y i«% b^wceQ th« 
Bung- Area and th« Area of the L^^pr'a $)ic€&C4 ;. 
Multiply th« BMiai«<)ec bj^ t^ U^iK^S Qi&M»P#^ 
from the Bung, and the Produft will fliew what 
Quantity of Liquor is etober above or an4er h^ the 
Content of the Cafk. 

Examfh, Let na again Cu^ 
pofe the Calk in P^ige 327, 
whofe Length is 40 Inches, 
Bnng- Diameter 3a, and Head- 
Diameter 24, and. Ihf poC^ the 
Vet Inches, SH, a6 Inches^ 

Tbt SquMpeof b^if the Lengv 
is 4G0, the Diftance of the 
Liquor's Surface from tlia.Baiig 
SI is 6, whofe Square ig 36 y* 
the Area of the Bung D a.8519 Ale Gallons, and the 

Area 
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ArtA of the Head O 1.6042 ; the Difference I.2477* 

As 400 5 1.2477 s : 36 : #0751 
One third is := .ox; a 

From 2.8519 Bung-Area^ 

fubtr. .0250 a third of the E>ifferencf » 



Renu 2.8269 

' 6 routr. Dift. from the Bnng. 



15.9614 Content above the Bung. 
Add 48.7 half the Content of the Caik. 

6T.66 The Quantity of Liquor in the C. 
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P a O B L E M Xl. 

Gaining of Malt- 

To find the Quantity of Malt in aCiilern, or upoh 
a Floori 
Firfl, find the Area of the Rife in a Bufliels, by mul- 
tiplying the Length by the Breadth, and dividing 
the Produ£k by 21 5iO*42, or only by 215a and multi* 
ply that Area by the mean Depth ; (how to take the 
mean Dipth^ fee Problem II.) l^ the Bafe be Circu- 
lar, or Oval, divide by 2738. (Sec Problem I) 



\ 
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134 AppmSx. SeQtl, 

Mmsmfl* There it a Ctft^fi, whof^LMifdi it ^4 
Jicbety and Breadth f 4 Inchety tnd the mean Qepcla 
» 43.6 UioiKiy What u tM-CoiU«Jir ^ 

MuUtylf 84. bf t4» tQ<^ (h^ Prodn^ is 4^36 ; 
rhtch divide by 21509 and the Qpocient it ^1097 
hiflselty the Area of the fkittflfn a^ x hicb deep; 
rhich ipiikipl)r'd bjr tb^ DepUi 43^$, and the Pro* 
loA it 91.98 Buflielty the Coiirenc* 

ZaumfUt Sap|N»rc a Qwmty of Malt upon a Floor, 
rboTe Length it 24; Inchet, and the Breadth • 184 
ichet, aad the moao D^ptb I*^ bu*het| How many 
Q0Milti|r«tbfiqe^ 

Mllii|^y 249 by 1^4, tjod the Piodu^ it 4To8o ; 
liich divided by aiyof the Qtiottenc it 10.9679 the 
ea of the Bife ; which mult i ply 'd by the mean 
pth| the Produ^ it 1x7^ Huflielt, the Content. 

Bj the SHdifii'Ryle. 

'*here it an ii|rerted Lin^ Qf tjfuipheft apon foroe 

ing-Rblet, markM with the Letter M, which was 

riv*d ptirpofefy f$rg%ugin^of Malt ; and there 

Jouble Line oi Nuinbe^<u|^. 6ht< lule| and upon 

Slider two double Linei of Humbert ; ail of 

are of Mjp^ I(f d^V^ ancl all woijc together at 

: Thus, fet the Length and Br^adch ag^i^iift one 

ler upon t4ie invv^d Litfe, an(j chat wk}r(;h flides 

; thenji oi>j the o^her Ed^ of th^ Rale, agaioll 

»fpth> ymi will iind the Content in BviOlelt. 

in the 6^^. £xai7)p!e^ Set 54 vt^n the Slider 

1 84^ upqn the inY«,rted Linc^ and chen^againil 

ppa thcotjicr Pari Qf rhe. Rule, it 91.98 upopi 

ier. 

n, In the fecond Ep<tMple, fet 184 upon the 
o 247 upon the inverted Line ; and *againfl 
n the other P<irt of the Rule, it xx 7.4 upon 
rr, 

• ^. IL 
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y If. 0/ L^ N D-M P A S U R X N G. 

Shall Qoe here give the wholt Ait of 
^f^^^'gj but ibch praaical RqIm onjjr 
t«.najr be uftfol to the Cbaatry Onfitn 
«ml FaiOMfti wJKftby they na^r find the 
rrae Cbntent of any Piece of I^aiid,aiid tlUl 
by ihe Chain only ^ (and fov^ant of that, with ft 
Pol^ or Stick, of half a Rod iH Length.) 
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To find the CofiUnt^ of a Pi^e ofLatii in the 
Perm of a ri^btang^ PMraUehgram^ of 
Long' Square^ or what is fimetbhig near thai 
rofsn* 

T) koowr wbeUwi an^^ A^igle m a Field be a 
Rtght-aogU, Ofl uot^ y^ inajr tate & PiQce of 
Hteipd about 4 ot jT Inchfli bmd^ a.iid aji Iiich thick, 
ekher nmitd Of fquare;. and, wich a,9a(v^, cut two 
Xer^ csoflUm eacii other at Rlgbt'4<i£^t ; and bore 
a Hoto in the middle of the back Side^. t« put it upon 
the End. of a^Sfdck, Thi* will MprifcAt tbe lafistt- 
nien» caill^d a CroTi. 



Suppofe 



3)6 



jifpOuLtx* 



Sed.lL 



Sappoft yon 
wonla obflarre 
the Angle A, CO 
know whether 
it be a Rigbr- 
•ngle^ (or near 
thereonco) prick 
np poor Slick) 
with cbe CfoTt 
vpon it) a little 
Diftance from 
the Fence^ as at 

(a) and having 
let «p rw» 
Marks, at atXl)) 
and (c) of equal 
Diftance from 
the Fence, turn 
one of the Sliti 
diredikly towards 

(b) i and then, 

if the other be ^ . r.fio 
direaiy point- ^ 6^o2. 

ing to'Cc) it it a Right-angle. 

To meafure Aich a Piece uf Ground as this Figure 
above : If yoa noeaAire round, and add the oppofire 
Sides together, and take half the Sum, (if they be not 
equal) or elfe raeafure down aboat the Middle of the 
Length and Middle of the Breadth ; thus, the $de 
AB being meafor'd, it will be 5.60 ; (that is $ 
Chains and 60 Links) and the oppofitt Side CD, is'^ 
CliainsSa Links ; the half Sooi thereof is ;.7i : And 
the Side BD is 1038 ; and the Side AC 10.22 ; and 
the half Sum thereof is lo-jo ; (it will be the €^m^ 
Thing if .yon meaftire abont the Middle of the Length 
and Middle of the Breadth) then multiply this mean 
Length and mean Breadth together, vis. 10.30 by 
5.71, and the Produ£l is 5S.B130 ; which divide by 
10, (becaufe 10 fquare Chains is an Acre) by re- 
moving the feparating Point one Place towards the 

Leftband» 




S«a I. Of Lafti-m^inng^ J JT 

£<erc-band, and k will be y-SBijo ; that it| f Acres 
«od .88130 Pa/ts; which multiply by 4^ and prick 
0IF y Places^ and it will be 3.^2520 ; which ^ tCK 
vrardt the Lefc-hand are ^ Roods ; then multiply the 
^ctmal Parts by 401 and prick qff ^ Places, and it 
wilt bt ottOoSoo } which xt towards the Left-haod^ 
a»c 21 Perches^. 

A. R. P. 
>»liit whoie Ctotent it T 3 ^f^ 

Sec the Work.. 
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17130^ jt t j^: 11^ 
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N^iy The Chain here mad^ vft of^ is 4 PolH) 0^ 
Rodi in Length ; the whole Ch&in being 100 Linki. 

But becaufe erery MSin rfaat may 1iav« Occafion to 
meafure a Pieoa of Land can't procure a Chain, P 
will therefore (hew how you may meafiire a Piece of 
Land only with a Stick of half a Rod in Length ;; 
that is) 8 Feet and 3- Inches : Which Stick divide 
into five equal Parrs, fo will the whole Rod be divi* 
ded into ten Parts, and will be thereby adapted to- 
Oiciiial Arithmetick, 

2 But 
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But becaafe each of tbofe Pares of the Stick are 
fnroetiiiiig large> (each Part being 19 Inches and 8 
Tenths) it will be necefTiry to take your DiroenGons 
CO half of one of shofe Parts ; and then, for that 
bairParr, fet y in the Place of 5econ<3s, thus ; fup*. 
pofe 3 Partt and % Half^ fet it down thus .3 y. 



•««Her«««•8'«ft««««tt«i^«««(««( «"«««««» 



Problem IL 

LET Qt flippofe % Field in the. Form, of a Long- 
Square, whoie Length it 4jr Rods 5 Pirct and \ 
Half, and the Breadth 31 Rods 4Parta and a Half ^ 
.What is the Content ^ 

Multiply the Length and Breadth- together, and 
divide theProduA by x^of (becaafe x6o.i^are llods^ 
it an Acre) and the Quotient it Acres. 

ASSS 

• ^^11 f 
18220 - 

4rrjr 
1366^ 

«43M47f 
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Sed. II, Of Xcmi'McMfwrh^. 399 



i5|o)i43|2(8 
128 

4|o)iy|2(3 
12 



A. R* P. 
fiuit 8 3 32 
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Problem IIL 

SUppofe a Pi«:e of Gfoond in the Form of a Trape- 
aium ; the Diagonal BO 13 Chains 60 Linki, 
tBe Perpendicular CE 6 Chaini 25: Links, and the 
Perpendicular AF 3 Chains 4a Links, what is the 
Concent ? 



r'\i^ 








Multiply the Diagonal by half the ?um cl the Per- 
pcndicQlar^ Srt 5;^. f7. ifChdf. I. Bm m 



CE 



$40 AppenSx. Bedt.lt. 

CE:ss6.if s}.5o ssBD * 

AF=3^z 4.83 

8ttm 9.67 . 4080 A. It R. 

•^-*» io88« ^4^ '4 a x< 

Half 4^J T440 



«■■ 




Y 1.00800 



t*:-fi:2y Rodi, 19.34 

APss 13.68 f4.4crBO 

Sain ^•68 
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8^ 
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Sea. IL Of Lani'Meafurivg. ^^i 

To tah the Dimenjtons of the Field, 

Ileg\n at the Angle B, and meafure in a direct Line 
towards D ; but ' when you a>xne at E fet up your 
Croft, and dircft one of the §liw to D, and chen'looJc 
through the other SUt, and if ic e}ca£lly bits the Atigfe 
Cy then are you juft in the Place where the' Perpen- 
dicular will fall ; Uit ff it does not exactly hit rh9 
Point, move backwards or forwards till it does fq; 
then aieafure the Perpendicular, and ftt down the 
Chains and Links, or the Rods and Parts;' then con. 
tinne your Meafure towards D ) but when j^u Coine 
to F, fet up your Crofs, and try (as is above dire^ed) ' 
whether you be in the Place where the Perpendicular 
will fall : Then meafure the Perpendicular AF, and 
fee down the Chain and Links, or Rods and Parrs ; 
then continue your Meafure ro D| and fet down the 
Meafure of the whole Diagonal, This Way of Mea- 
Turing is very exafl and true ; but the cciniraon Way 
ufed by the Gf afiert and Farmers, is to meafure round 
the Field, and to take half the Sum of the oppofice 
Sides for a mea,n Side ; but the laft mentioned Piece 
of Ground being meafur'd fb, will come to 

A. R. P. R. P. 

70 22, which ii 2 xo more than the Truth. 
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Problem IVi. 

Huf to meaftre an ImpiLBr TieVU 

THE W»jr CO meafiift irrtgolar Land, vi to diride 
ic intt> Tnpeuams »nd Tf Ungksi thus : 

Firft view orer the Field, ind let ap Marks at 
CTerjr Angle, and by thofe Markt yon may fee where 
to Jiave a Trapesittflii as ABCI in the Ibllowlns 
Figure. 



Then 



iJata 



^tm,*m*m^aUi^ 



Sea li Of LMi^erfvring. 34^ 




then t)«gin and tn^fkte is a direA tine frcmi A 

tOwardfC; botwhett yoiicotiM to (a) ftc tip youf 

Crofs) and try whether you .be in a Square to I, (»s 

U before direded) and then meafute the Perpendicular 

. ' Ch.L* 

al; which it 4*82 ; then meafbre forward again to- 

tfMds C, t^ut when you come to (b)) fet dp yotir 

Crofs) and try whether you be in tlie Place where 

Gg a tha 
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the Per pen^icttlAr. will ^Jl^jtben meafaKj.che Pet- 

p^Jicolar l»Bj which ii i»o^;'lhen*coiiriniie jroiir 

Meafur^ toCj^'aaJ yOumlT $nd the whple (^Ugoiul 
Ch L. ' '•* ■ * *i 

Then prorfcd to meiiru re the Traprzinm CDHI, be- 
ginning ^t C^ qiid roeiruring along the D.iaigoiial line 
roiviftls H; l;tit when you come' 'jt.(dj fee up your 
Ctoti^^nCi tfy if ynu be in the P!;ice whw the Per- 
pepJicufirVitT tA\i Me^fure til^e Perpendicular dD< 

*«^hich i* 1.45, and thert -rtfftAtre foitt^ard. till yoa 
come at (r), and there, with yonr Crpft^ try if yoa 
be right in the Place wher^ the 'pei-pendiciila|> yr\\\ 
f*ill, and mvufure the Per]>ehcticM/ay cl, which Is 
3 Chains ; and from (c) conrintiejbci^T Meaforc^b H^ 

• Ch»L. ■ •• 

and yoo will find the whole. IJhgbp at 'xi.'^5. , 

.. Tiien proceed to meafure thii.Trape^Ulip HGED) 
V^eginniiT^at H, and meafur-ii>g aW^ the Di;aLSonal- 
Lihe towards E ; hut whieii. youi coi^e V<£ (fj^ try 
ivlthyojoir Crofs if you be in the Pl4f^^\Tjhere the 
PerpfncficniLir will fall; and roeafujg^ithePer'pendUu- 
Jur |G> which ts 4.4S ; then contiinje .6n jroi^r Mea» 
fiire from (f) t{l/ you coi;ne to' (%)j%nd tifepe t^y, if 
you l}e in a Square with the rterpendictila^j^ 3 aiKl 
• V ' \ .-^ - t^ . ., ^glx. ' 

mfarnr^.theifXId Per liendlpulij*,, which i«'i.y4; then 
iiieafurcon fiom (g) toEj.antl'yoH will -find the 

ivholef)?agoit;irto'beifTX'34* * 

,7hen'.n)j^fiq^tlij8 ^Triaygje RFG, begumiog at E, 
an(i nnearuriiig along the llafe EG till yod con)^ at 
.( h^j and there, with your Croft, try if yO^i be in rijie 
PJkce where, the PetpcntficuUr wiU hU\ suid . f^Msfe-j/ 

furc the perpend icnlar hF, which is 3.145 continue^ 
your Meafure co G^ '»iid yon will fiiid th^ whole Bafe 

Cn, L. 

to be 9.1a ; To have ybii finifh'd your whole Fi^ld,'^ 



Sea. II, Of Lakd-Misafiiriftg. H? 

I have been the larger upon the Explzxucioa of this 
Problrn^ bccaufe raoft Grounds lye in fuch irregular 
Forms* 

Call up the three Tfapeziun;)s fererally, and alio 
thq Triangle ; and add ail the feveral Areas together 
into one Sum, which will be the Atea of the whole 
irregular Plot. 

See the Work. 



LB = 2. 06 
al =: 4.82 

Sum 6.88 

half 3.44 



9.42 
3;44 

3768 
5768 
2825 



*^ 



3.24048 



See Sc6^. VI. Chap. L 
Part II. 



Area «f ABCI. 



dD = 1-46 
cl -.= 3.00 

^um 4.46 

half 2.23 



12.35 
2.23 

3708 
2472 
2472 



i' 



2.77628 =: AreaofClHD,' 



iMK 



fG = 4 48 
gD sr 2.94 

Siira 7.42 

hilf 3.71 



JI.34 

7958 

3402 ' 
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